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ABSTRACT
T h e  b a l a n c e d  m a r k e t  v a c a n c y  r a t e  i s  a  m a r k e t  i n d i c a t o r  
u t i l i z e d  by h o u s i n g  a n a l y s t s  t o  d e t e r m i n e  one  a s p e c t  o f  t h e  
p r i v a t e  r e n t a l  a p a r t m e n t  m a r k e t .  T h e  a c t  o f  c o m p a r i n g  t h e  
o b s e r v e d  v a c a n c y  r a t e  t o  t h e  b a l a n c e d  r a t e  s u p p o s e d l y  r e v e a l s  t o  
w h a t  d e g r e e  a m a r k e t  i s  o v e r -  o r  u n d e r - s u p p l i e d .  H o w e v e r ,  t h e  
b a l a n c e d  m a r k e t  v a c a n c y  r a t e  i s  assumed t o  h a v e  t h e  same v a l u e  
f o r  a l l  c i t i e s ,  r e g a r d l e s s  o f  m a r k e t ,  d e m o g r a p h i c  o r  l e g i s l a t i v e  
f a c t o r s .  An a l t e r n a t i v e  m a r k e t  i n d i c a t o r  i s  t h e  n a t u r a l  v a c a n c y  
r a t e  a s  d e f i n e d  by Rosen an d  S m i th  ( 1 9 8 3 ) .  T h e  n a t u r a l  v a c a n c y  
r a t e  i s  a r a t e  a t  w h i c h  c h a n g e  i n  r e a l  r e n t s  i s  z e r o .  I t  i s  
assum ed t h a t  f a c t o r s  suc h  a s  g o v e r n m e n t  r e g u l a t i o n s  h a v e ,  o v e r  
t i m e ,  a f f e c t e d  t h e  m a r k e t .  T h i s  s u g g e s t s  t h a t  t h e  n a t u r a l  v a c a n c y  
r a t e  i s  p r e f e r a b l e  t o  t h e  b a l a n c e d  m a r k e t  v a c a n c y  r a t e  a s  a 
m a r k e t  i n d i c a t o r  b e c a u s e  i t  c o n s i d e r s  v a r i o u s  s o c i o - e c o n o m i c  and  
d e m o g r a p h i c  v a r i a b l e s .
A p o o l e d  d a t a  l i n e a r  r e g r e s s i o n  a n a l y s i s  was used  t o  
e v a l u a t e  t h e  u s e f u l n e s s  o f  t h e  n a t u r a l  v a c a n c y  r a t e  model  as  a 
m a r k e t  i n d i c a t o r .  A d d i t i o n a l l y ,  t h e  c o m p o n e n t s  o r  d e t e r m i n a n t s  o f  
t h e  n a t u r a l  v a c a n c y  r a t e  w e r e  e x a m in e d  u s i n g  a m u l t i p l e  
r e g r e s s i o n .  T h i s  s t u d y  f o u n d  t h a t  a f u n c t i o n a l  r e l a t i o n s h i p  
e x i s t e d  b e tw e e n  t h e  p e r c e n t  c h a n g e  i n  r e n t  and  d i f f e r e n c e  b e t w e e n  
t h e  o b s e r v e d  v a c a n c y  r a t e  and  t h e  n a t u r a l  v a c a n c y  r a t e .  T h e  
r e l a t i o n s h i p  b e t w e e n  t h e  c o m p o n e n ts  o f  t h e  n a t u r a l  v a c a n c y  r a t e  
and t h e  l e v e l  o f  t h e  n a t u r a l  v a c a n c y  r a t e  was u n c e r t a i n .  Tho ugh  
t h e  c o r r e l a t i o n  c o e f f i c i e n t  i n d i c a t e d  a s t r o n g  and  d i r e c t  
r e l a t i o n s h i p ,  c a u t i o n  s h o u l d  be u s e d  i n  i n t e r p r e t i n g  t h e  
r e g r e s s i o n  s t a t i s t i c s  s i n c e  t h e  s a m p l e  s i z e  was s m a l l .
i i i
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CHAPTER ONE 
INTRODUCTION
I n  l a r g e  u r b a n  a r e a s ,  a t w o  t o  t h r e e  p e r c e n t  v a c a n c y  r a t e  i n  
t h e  p r i v a t e  r e n t a l  a p a r t m e n t  s e c t o r  i s  s u p p o s e d  t o  i n d i c a t e  a 
b a l a n c e d  m a r k e t  t h a t  " p r o v i d e s  r e n t e r s . . . w i t h  r e a s o n a b l e  
c h o i c e . . . "  [ C a n a d a  M o r t g a g e  and  H o u s i n g  C o r p o r a t i o n ,  1 9 9 6 ,  p .  i ] .  
T h e  v a c a n c y  r a t e  i s  t h e  p e r c e n t a g e  o f  u n i t s  a v a i l a b l e  f o r  
i m m e d i a t e  o c c u p a t i o n  a t  a s p e c i f i c  p o i n t  i n  t i m e .  T h e  b a l a n c e d  
m a r k e t  v a c a n c y  r a t e  (BMVR) i s  u s e d  b y  t r a d i t i o n a l  h o u s i n g  
a n a l y s t s  i n  c o m p a r i n g  tw o  o r  m ore  u r b a n  a r e a s  ( C l a y t o n  R e s e a r c h ,  
1 9 9 4 ) .  H o w e v e r ,  t h i s  a p p r o a c h  d o e s  n o t  a p p e a r  t o  c o n s i d e r  w h a t
i m p a c t ,  i f  a n y ,  v a r i o u s  s o c i o - e c o n o m i c  v a r i a b l e s  c o u l d  h a v e  on
t h e  s u p p l y  o f  a n d  demand f o r  u n i t s  i n  t h e  p r i v a t e  r e n t a l  
a p a r t m e n t  s e c t o r .  An a l t e r n a t i v e  a p p r o a c h  i s  t o  u s e  t h e  n a t u r a l  
v a c a n c y  r a t e  ( N V R ) .
G a b r i e l  a n d  N o t h a f t  ( 1 9 8 8 ,  p p . 4 2 0 - 4 2 1 )  d e f i n e  t h e  n a t u r a l  
v a c a n c y  r a t e  " a s  t h a t  [ v a c a n c y ]  r a t e  a t  w h ic h  r e a l  r e n t  
i n c r e a s e s  e q u a l  z e r o . "  I n  t h e i r  m o d e l ,  Rosen and  S m i t h  ( 1 9 8 3 ,
p . 7 8 4 )  assum e t h a t  d i f f e r e n c e s  b e t w e e n  c i t i e s ,  i n  s u c h  f a c t o r s  as
g o v e r n m e n t  r e g u l a t i o n s ,  " h a v e  had  s u f f i c i e n t  t i m e  t o  h a v e  
a f f e c t e d  t h e  m a r k e t " .  T h i s  s u g g e s t s  t h a t  t h e  NVR i s  p r e f e r a b l e  t o  
t h e  b a l a n c e d  m a r k e t  v a c a n c y  r a t e  a s  a m a r k e t  i n d i c a t o r  b e c a u s e  i t  
c o n s i d e r s  v a r i o u s  s o c i o - e c o n o m i c  an d  d e m o g r a p h i c  v a r i a b l e s .
S i n c e  t h e  NVR t a k e s  i n t o  c o n s i d e r a t i o n  g o v e r n m e n t  
r e g u l a t i o n s ,  among o t h e r  f a c t o r s ,  i t  may be  u s e f u l  i n  e v a l u a t i n g ,  
m o d i f y i n g  o r  d e v e l o p i n g  p o l i c y .  T h e r e f o r e ,  t h e  NVR c o u l d  be  used  
i n  c o n j u n c t i o n  w i t h  t h e  o b s e r v e d  v a c a n c y  r a t e ,  t o  d e t e r m i n e  i f  a 
c e r t a i n  p o l i c y  o r  g r o u p  o f  p o l i c i e s  h a v e  s a t i s f i e d  a n y  g o a l s  o r  
c r i t e r i a .  I n  t e r m s  o f  u r b a n  p l a n n i n g ,  t h e  NVR, when a p p l i e d  t o
1
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s p e c i f i c  a r e a s  o f  a  m u n i c i p a l i t y  o r  t o  s p e c i f i c  d w e l l i n g  t y p e s  
c o u l d  be u s e f u l  i n  e n c o u r a g i n g  a n d / o r  p r o t e c t i n g  t h o s e  
d e v e l o p m e n t s  t h a t  h e l p  t o  b a l a n c e  t h e  m a r k e t .  T h i s  i s  i m p o r t a n t  
s i n c e  i t  i s  i l l e g a l  i n  O n t a r i o  t o  recommend o r  deny  d e v e l o p m e n t  
a p p l i c a t i o n s  on t h e  b a s i s  o f  t e n u r e .
The i n t e n t  o f  t h i s  r e s e a r c h  i s  t o  t e s t  t h e  NVR as  a m a r k e t  
i n d i c a t o r  and  t o  e v a l u a t e  t h e  d e t e r m i n a n t s  o f  t h e  NVR. T h e  s t u d y  
c o m p le m e n t s  p r e v i o u s  w o r k  on t h e  NVR b y  S m i t h  ( 1 9 7 4 ) ,  Rosen and  
S m i t h  ( 1 9 8 3 ) ,  G a b r i e l  and  N o t h a f t  ( 1 9 8 8 )  and o t h e r s ,  and r e l i e s  
on t h e  e m p i r i c a l  f r a m e w o r k  l a i d  o u t  by t h e s e  a u t h o r s .  S e v e r a l  
l i m i t a t i o n s  o f  t h e  s t u d y  and s u g g e s t i o n s  f o r  f u t u r e  r e s e a r c h  w i l l  
a l s o  be p r e s e n t e d .
2
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CHAPTER TWO 
REVIEW  OF THE LITERATURE
2 . 1  O v e r v i e w
T h e  f o c u s  o f  t h i s  r e v i e w  o f  t h e  l i t e r a t u r e  w i l l  b e  on t h e  
r e l a t i o n s h i p  b e tw e e n  t h e  p r i c e - a d j u s t m e n t  p r o c e s s  and t h e  NVR as  
d i s c u s s e d  i n  t h e  i n t r o d u c t i o n .  The  l i t e r a t u r e  r e v i e w  w i l l  f o l l o w  
t h e  e v o l u t i o n  o f  r e s e a r c h  m e t h o d o l o g y  a s  i t  a p p l i e s  t o  t h e  a b o v e  
r e l a t i o n s h i p .  B e g i n n i n g  w i t h  S m i t h  ( 1 9 7 4 ) ,  t h e  r e v i e w  w i l l  t h e n  
f o c u s  on t h e  i m p o r t a n t  w o r k  b y  Rosen and  S m i t h  ( 1 9 8 3 )  w h i c h  f o r m s  
t h e  b a s i s  o f  t h e  w o r k s  t o  f o l l o w .  G a b r i e l  an d  N o t h a f t  ( 1 9 8 8 )  and  
R e ece  ( 1 9 8 8 )  a t t e m p t  t o  s u p p o r t  and e x t e n d  t h e  r e s u l t s  o f  Rosen  
and S m i t h  ( 1 9 8 3 ) .  An a l t e r n a t i v e  u se  o f  t h e  NVR i s  p r o p o s e d  by  
Jud and F r e w  ( 1 9 9 0 ) .
2 . 2  S t u d i e s  and R e s u l t s
S m i t h  ( 1 9 7 4 )  and  R o sen  and  S m i t h  ( 1 9 8 3 )  b o t h  h y p o t h e s i s e d  
t h a t  c h a n g e s  i n  r e n t s  w e r e  a f f e c t e d  by v a c a n c y  r a t e s .  U t i l i z i n g  
a n n u a l  r e n t a l  r e s i d e n t i a l  d a t a  f o r  f i v e  C a n a d i a n  c i t i e s  f o r  t h e  
1961 t o  1971 p e r i o d ,  S m i t h  ( 1 9 7 4 )  use d  a m u l t i p l e  l i n e a r  
r e g r e s s i o n  t o  t e s t  t h e  a b o v e  h y p o t h e s i s .  R osen  and S m i t h  ( 1 9 8 3 )  
used  a p o o l e d  c r o s s - s e c t i o n  t i m e - s e r i e s  a n a l y s i s  f o r  t h e  y e a r s  
19 6 9  t o  1 9 8 0  f o r  17 A m e r i c a n  c i t i e s .  T h e i r  r e g r e s s i o n  e q u a t i o n  i s  
s i m i l a r  t o  t h a t  p u t  f o r w a r d  b y  S m i t h  ( 1 9 7 4 ) .  T h e  r e s u l t s  o f  b o t h  
s t u d i e s  i n d i c a t e d  t h a t  v a c a n c i e s  a r e  s i g n i f i c a n t  i n  e x p l a i n i n g  
p e r c e n t a g e  c h a n g e s  i n  r e n t s  a t  t h e  9 5  p e r c e n t  l e v e l  ( S m i t h ,  1 9 7 4 ,  
p . 4 8 0 ;  Rosen and S m i t h ,  1 9 8 3 ,  p . 7 8 1 ) .  Rosen  and  S m i t h  a l s o  
e x a m in e d  t h e  NVR f o r  t h e  a b o v e  17 c i t i e s .
A NVR was c a l c u l a t e d  f o r  14 o f  t h e  17  c i t i e s  -  a r e a s o n a b l e  
NVR c o u l d  n o t  be c a l c u l a t e d  f o r  t h r e e  o f  t h e  c i t i e s  b e c a u s e  
e i t h e r  t h e  model  d i d  n o t  h o l d  f o r  t h o s e  c i t i e s  o r  t h e  NVR seem ed
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" u n r e a s o n a b l y  h i g h "  ( p .  7 8 3 ) .  Rosen a n d  S m i t h  ( 1 9 8 3 )  a l s o  
h y p o t h e s i s e d  t h a t  t h e  NVR i s  a f u n c t i o n  o f  c i t y  s i z e ,  a v e r a g e  
r e n t ,  a v e r a g e  a n n u a l  c h a n g e  i n  p o p u l a t i o n  a n d  t o t a l  h o u s i n g  
s t o c k ,  r e n t e r  m o b i l i t y  ( t h e  p e r c e n t  o f  r e n t e r s  m o v in g  i n  a  g i v e n  
y e a r ) ,  an d  t h e  d i s p e r s i o n  o f  r e n t s .  M u l t i p l e  l i n e a r  r e g r e s s i o n  
was used  t o  e s t i m a t e  t h e  NVR. The  r e s u l t s  i n d i c a t e d  t h a t  t h e  NVR 
i s  h i g h e r  i n  c i t i e s  t h a t  e x p e r i e n c e  a h i g h e r  d e g r e e  o f  t u r n o v e r  
( t h e  number o f  u n i t s  b e i n g  v a c a t e d  d u r i n g  a s p e c i f i c  t i m e  
p e r i o d ) .  An e x t e n s i o n  o f  Rosen and S m i t h ' s  w o r k  was c a r r i e d  o u t  
by G a b r i e l  and N o t h a f t  ( 1 9 8 8 ) .
G a b r i e l  a n d  N o t h a f t  ( 1 9 8 8 )  used  m e t r o p o l i t a n  v a c a n c y  r a t e  
d a t a  c o m p i l e d  b y  t h e  B u r e a u  o f  C e n su s  r a t h e r  t h a n  u s i n g  p r i v a t e  
r e a l  e s t a t e  d a t a .  D a t a  was c o l l e c t e d  f o r  16  U . S .  m e t r o p o l i t a n  
a r e a s  f o r  t h e  y e a r s  1981 t o  1 9 8 5 .  G a b r i e l  a n d  N o t h a f t  ( 1 9 8 8 ,  p .  
4 2 1 )  d e f i n e d  t h e  NVR " a s  t h a t  r a t e  a t  w h i c h  r e a l  r e n t  i n c r e a s e s  
e q u a l  z e r o . "  I t  was h y p o t h e s i z e d  t h a t  r e a l  r e n t s  w o u ld  r e s p o n d  t o  
e x c e s s  s u p p l y  o f  o r  demand f o r  r e n t a l  h o u s i n g .  NVRs w e r e  
e s t i m a t e d  by  u s i n g  a p o o l e d  c r o s s - s e c t i o n  t i m e - s e r i e s  a n a l y s i s .  
Two t y p e s  o f  NVRs w e r e  c a l c u l a t e d :  1 )  e x o g e n o u s ,  w h e r e  t h e  r a t e  
i s  i n f l u e n c e d  b y  f a c t o r s  e x t e r n a l  t o  t h e  s t u d y  a r e a ;  and 2 )  
e n d o g e n o u s ,  w h e r e  t h e  v a c a n c y  r a t e  i s  i n f l u e n c e d  by f a c t o r s  
i n t e r n a l  t o  t h e  a r e a .  T h e  r e s e a r c h  f i n d i n g s  c o n c u r r e d  w i t h  S m i t h  
( 1 9 7 3 )  and  R o sen  a n d  S m i t h  ( 1 9 8 3 ) ,  i n  t h a t  c h a n g e s  i n  r e a l  r e n t s  
w e r e  s e n s i t i v e  a n d  p o s i t i v e l y  c o r r e l a t e d  t o  d e v i a t i o n s  i n  t h e  
c u r r e n t  v a c a n c y  r a t e  f r o m  t h e  NVR.
R e e c e  ( 1 9 8 8 )  s e t  o u t  t o  e x p a n d  u p o n  t h e  r e s e a r c h  d o n e  b y  
Rosen and S m i t h  ( 1 9 8 3 ) .  H i s  a im  was t o  p r o v i d e  a d d i t i o n a l  
e v i d e n c e  i n  s u p p o r t  o f  t h e  p r i c e - a d j u s t m e n t  m ech a n is m  as  p u t  
f o r w a r d  by R o sen  a n d  S m i t h  ( 1 9 8 3 ,  p p .  7 7 9 - 7 8 0 ) .  To t h i s  e n d ,
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R eece  u t i l i z e d  a n n u a l  r e s i d e n t i a l  d a t a  s e r i e s  f o r  s e v e n  U . S .  
c i t i e s  t h a t  p r e d a t e d  t h e  t i m e  p e r i o d  used  i n  Rosen and S m i t h  
( 1 9 8 3 ) .  A m u l t i p l e  l i n e a r  r e g r e s s i o n  was u s e d  t o  e s t i m a t e  t h e  
p r i c e s  o f  r e n t a l  u n i t s .  T h e  r e s u l t s  o f  t h e  r e g r e s s i o n  c o n f i r m e d  
t h a t  t h e  c u r r e n t  v a c a n c y  r a t e  w as  a s i g n i f i c a n t  v a r i a b l e  i n  
e x p l a i n i n g  c h a n g e s  i n  r e n t .  ( R e e c e  1 9 8 8 ,  p p .  4 1 2 - 4 1 5 )
I n  a d e p a r t u r e  f r o m  p r e v i o u s  r e s e a r c h ,  Jud an d  F re w  ( 1 9 9 0 )  
f o c u s e d  on an a d d i t i o n a l  v a r i a b l e .  T h e y  h y p o t h e s i s e d  t h a t  t h e  
more a t y p i c a l  ( d i f f e r e n t  i n  t e r m s  o f  q u a l i t y  and f e a t u r e s )  an  
a p a r t m e n t  u n i t ,  t h e  h i g h e r  t h e  NVR f o r  t h a t  u n i t .  D a t a  was  
c o l l e c t e d  f r o m  tw o  s u r v e y s  o f  a p a r t m e n t  p r o j e c t s  i n  t h e  
G r e e n s b o r o  M e t r o p o l i t a n  A r e a  w e r e  c o n d u c t e d  b e t w e e n  1 9 8 8  and  
1 9 8 9 .  An a n n u a l  m a i l - s u r v e y  a s k e d ,  among o t h e r  t h i n g s ,  t h e  number  
o f  a p a r t m e n t s  a v a i l a b l e  f o r  r e n t  and  t h e  q u a l i t y  o f  t h e  
a p a r t m e n t s  ( J u d  and  P u r y e a r ,  1 9 8 9 ) .  A m u l t i p l e  l i n e a r  r e g r e s s i o n  
was used  t o  e s t i m a t e  t h e  NVR. T h e  r e s u l t s  showed t h a t  t h e  more  
a t y p i c a l  an  a p a r t m e n t  u n i t ,  t h e  h i g h e r  t h e  NVR a n d  t h e  h i g h e r  t h e  
r e n t  a s s o c i a t e d  w i t h  t h a t  u n i t .  An e x a m i n a t i o n  o f  t h e  i n f e r e n c e s  
made by t h e  v a r i o u s  a u t h o r s  f o l l o w s .
2 . 3  I n f e r e n c e s  an d  C r i t i q u e s
The  m a i n  i n f e r e n c e  made i s  t h a t  c h a n g e s  i n  r e a l  r e n t  a r e  
p o s i t i v e l y  c o r r e l a t e d  t o  t h e  d i f f e r e n c e  b e t w e e n  t h e  c u r r e n t  
( o b s e r v e d )  v a c a n c y  r a t e  and t h e  NVR ( S m i t h ,  1 9 7 4 ;  Rosen and  
S m i t h ,  1 9 8 3 ;  G a b r i e l  and N o t h a f t ,  1 9 8 8 ;  and  R e e c e ,  1 9 8 8 ) .  
A d d i t i o n a l l y ,  i t  i s  a l s o  i n f e r r e d  by  t h e s e  a u t h o r s  t h a t  t h e  NVR 
i s  d i f f e r e n t  f o r  e ac h  m u n i c i p a l i t y .  Rosen and  S m i t h  ( 1 9 8 3 ,  pp .  
7 8 3 - 7 8 4 )  s u g g e s t e d  t h a t  t h i s  i s  p a r t l y  due  t o  t h e  " m o b i l i t y  o r  
m a r k e t  t u r n o v e r  o f  t e n a n t s "  a n d  t h a t  d i f f e r e n c e s  b e t w e e n  c i t i e s ,  
such as  g o v e r n m e n t  r e g u l a t i o n s ,  " h a v e  had s u f f i c i e n t  t i m e  t o  h a v e
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a f f e c t e d  t h e  m a r k e t " .  H o w e v e r ,  d e s p i t e  c o n c u r r i n g  w i t h  Rosen and  
S m i t h  ( 1 9 8 3 )  and  t h e i r  p r i c e - a d j u s t m e n t  m e c h a n is m ,  R e e c e  ( 1 9 8 8 )  
p o n d e r e d  i f  t h e r e  was a  n e e d  t o  m o re  p r e c i s e l y  e x p l a i n  t h e  e f f e c t  
o f  c h a n g e s  i n  r e n t  on p r i c e  e x p e c t a t i o n s .
Beyond t h e  common t h e m e  o f  a r e l a t i o n s h i p  b e t w e e n  r e n t a l  
p r i c e s ,  c u r r e n t  v a c a n c y  r a t e s  and  t h e  NVR, l i t t l e  was o f f e r e d  i n  
t e r m s  o f  p o s s i b l e  e x p l a n a t i o n s  and  f u t u r e  r e s e a r c h  d i r e c t i o n s .  
Rosen and S m i t h  ( 1 9 8 3 )  b r i e f l y  m e n t i o n e d  i n  a f o o t n o t e  t h a t  t h e  
NVR model d i d  n o t  h o l d  f o r  t w o  o f  t h e  c i t i e s  and  t h a t  t h e  NVR was  
t o o  h i g h  f o r  a n o t h e r .  T h e r e  was no a t t e m p t  t o  e x p l a i n  t h e s e  
f a i l u r e s  o f  t h e  m o d e l .  T h i s  l e a v e s  t h e  model o pe n  t o  c r i t i c i s m .
G a b r i e l  and  N o t h a f t  ( 1 9 8 8 )  o n l y  w e n t  as  f a r  a s  s u p p o r t i n g  
t h e  a b o v e  r e l a t i o n s h i p  as  p r o p o s e d  b y  Rosen a n d  S m i t h  ( 1 9 8 3 ) .  
R eece  ( 1 9 8 8 ,  p p .  4 1 6 - 4 1 7 )  d i d  s u g g e s t  t h a t  p r i c e  e x p e c t a t i o n s  may 
p l a y  a r o l e  i n  t h e  p r i c e - a d j u s t m e n t  m ech a n is m ,  b u t ,  t h a t  " t h e  
t a s k  o f  m o d e l l i n g  p r i c e  e x p e c t a t i o n s "  w o u ld  be  a d i f f i c u l t  
e x e r c i s e  d u e  t o  t h e  " l a r g e  n u m b e r  o f  p a r t i c i p a n t s  i n  t h e  h o u s i n g  
m a r k e t . "  Ju d  and  Frew  ( 1 9 9 0 )  w e n t  b ey o n d  t h e  p r i c e  m e c h a n is m -  
v a c a n c y  r a t e  h y p o t h e s i s  by  e x a m i n i n g  t h e  r e l a t i o n s h i p  b e t w e e n  t h e  
a t y p i c a l i t y  o f  r e n t a l  u n i t s  an d  t h e  l e v e l  o f  t h e  NVR.
Jud a n d  F r e w  ( 1 9 9 0 ,  p p .  3 0 0 - 3 0 1 )  i n f e r r e d  t h a t  c h a n g e s  i n  
r e n t  w e r e  i n v e r s e l y  r e l a t e d  t o  t h e  r a t e  o f  v a c a n c y  i n  t h e  
p r e v i o u s  p e r i o d .  They  a l s o  s t a t e d  t h a t  " t h e  m ore  t y p i c a l  an  
a p a r t m e n t  u n i t ,  t h e  l o w e r  t h e  n a t u r a l  r a t e  o f  v a c a n c y . "  H o w e v e r ,  
t h e r e  was no a t t e m p t  t o  e x p l a i n  t h e s e  r e l a t i o n s h i p s .  D e s p i t e  
t h i s  p r o b l e m ,  Jud  and F r e w  ( 1 9 9 0 )  e x h i b i t e d  how t h e  NVR may be  
used f o r  s p e c i f i c  m a r k e t  s e g m e n t s  a n d  s p e c i f i c  d w e l l i n g  t y p e s .
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2 . 4  Summary
Th e  a p p l i c a t i o n  o f  NVRs t o  t h e  p r i v a t e  r e n t a l  a p a r t m e n t  
m a r k e t  has  s e v e r a l  s t r e n g t h s ,  i n c l u d i n g ,  t h e  p o s s i b i l i t y  t o  
e s t i m a t e  s p e c i f i c  NVRs f o r  s p e c i f i c  u r b a n  a r e a s ,  a n d  s p e c i f i c  
m a r k e t  s e g m e n t s  s u c h  as  t o w n h o u s e  a p a r t m e n t s .  Among t h e  
w e a k n e s s e s ,  t h e  i m p a c t  o f  g o v e r n m e n t  r e g u l a t i o n s  on  r e n t s  i s  n o t  
c l e a r  i n  t h e  l i t e r a t u r e ,  a n d  t h e  l a c k  o f  r e p r e s e n t a t i v e  d a t a  f o r  
a s t u d y  a r e a  c o u l d  u n d e r s t a t e  o r  o v e r s t a t e  t h e  NVR l e a d i n g  t o  
f a l s e  i n f e r e n c e s  a n d / o r  s t a t e m e n t s .
D e s p i t e  t h e s e  w e a k n e s s e s ,  w h i c h  t h i s  p a p e r  w i l l  n o t  a t t e m p t  
t o  c o r r e c t ,  t h e  NVR m o d e l ,  as  d e s c r i b e d  by Rosen a n d  S m i t h  
( 1 9 8 3 )  and G a b r i e l  and  N o t h a f t  ( 1 9 8 8 ) ,  w i l l  f o r m  t h e  
m e t h o d o l o g i c a l  a p p r o a c h  t o  be  u s e d  i n  t h e  t h e s i s .  U n l i k e  t h e  
m a j o r i t y  o f  p r e v i o u s  w o r k ,  t h e  e x c e p t i o n  b e i n g  S m i t h  ( 1 9 7 4 ) ,  t h i s  
s t u d y  w i l l  u s e  C a n a d i a n  d a t a  t o  t e s t  t h e s e  m o d e l s .
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CHAPTER THREE 
A P R IO R I  MODEL
3 . 1  P r i c e - A d j u s t m e n t  M e c h a n is m
Th e  a p r i o r i  model  ( F i g u r e  1 )  t o  be u s e d  i n  t h i s  t h e s i s  i s  
b a s e d  on t h e  t h e o r e t i c a l  a n d  e m p i r i c a l  w o r k  d o n e  by  Rosen and  
S m i t h  ( 1 9 8 3 ) .  T h e  w o r k  o f  o t h e r  r e s e a r c h e r s  ( H e n d e r s h o t t  and  
H a u r i n ,  1 9 8 8 ;  G a b r i e l  and N o t h a f t ,  1 9 8 8 ;  Jud and F r e w ,  1 9 9 0 )  i s  
a l s o  i n c o r p o r a t e d  i n t o  t h i s  model  w h e r e  n o t e d .  T h e  model  used  by  
Rosen and S m i t h  ( 1 9 8 3 )  i s  a n  e x a m p l e  o f  a  p r i c e - a d j u s t m e n t  
m e c h a n is m .  T h i s  m ech a n is m  a t t e m p t s  t o  show how a p r i c e  o f  a good  
o r  s e r v i c e  i s  c h a n g e d  i n  r e s p o n s e  t o  c h a n g e s  i n  some p r e d e f i n e d  
s e t  o f  v a r i a b l e s .  Rosen and S m i t h  ( 1 9 8 3 ,  p .  7 7 9 )  i d e n t i f i e d  t h e i r  
model  as  t h e  " r e n t a l  p r i c e - a d j u s t m e n t  m e c h a n i s m . "
T h e  p r i c e - a d j u s t m e n t  m e c h a n is m  and t h e  r e n t a l  h o u s i n g  m a r k e t  
o p e r a t e  i n  a s t o c k - f l o w  m a n n e r .  A t  any  on e  t i m e  t h e r e  i s  a  
q u a n t i t y  o f  r e n t a l  h o u s i n g  u n i t s  s u p p l i e d  and d e m an d ed .  Rosen and  
S m i t h  ( 1 9 8 3 )  s u g g e s t e d  t h a t  dem an d ,  D, i s  a  f u n c t i o n  o f  t h e  
p r i c e  o f  r e n t a l  a c c o m m o d a t io n  ( r e n t ) ,  RN T , and  o t h e r  f a c t o r s ,  F ,  
( s u c h  as  t h e  c o s t  o f  h o m e o w n e r s h i p , r e a l  in c o m e  p e r  h o u s e h o l d ,  
and  d e m o g r a p h i c  v a r i a b l e s ) ,  a s  s e t  o u t  i n :
( 1 )  D = d ( R N T , F ) .
Th e  q u a n t i t y  o f  r e n t a l  h o u s i n g  s u p p l i e d ,  S ,  i s  d e p e n d e n t ,  
among o t h e r  f a c t o r s ,  on t h e  l e v e l  o f  r e n t .  H o l d i n g  t h e s e  o t h e r  
f a c t o r s  c o n s t a n t ,  t h e  h i g h e r  r e n t ,  t h e  g r e a t e r  t h e  i n c e n t i v e  t o  
i n t r o d u c e  new u n i t s  t o  t h e  m a r k e t .  H o w e v e r ,  i n  t h e  s h o r t  t e r m  t h e  
q u a n t i t y  o f  u n i t s  s u p p l i e d  i s  assumed t o  be  f i x e d .  Th e  l e v e l  o f  
v a c a n c i e s ,  VL ,  i s  t h e  d i f f e r e n c e  b e t w e e n  t h e  q u a n t i t y  demanded  
and  s u p p l i e d :
( 2 )  V L = S - D .
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The o b s e r v e d  o r  c u r r e n t  v a c a n c y  r a t e  ( O V R ) ,  V ,  i s  t h e  number o f  
v a c a n t  u n i t s ,  V L ,  d i v i d e d  by t h e  q u a n t i t y  o f  r e n t a l  u n i t s  
s u p p l i e d ,  S:
( 3 )  V = V L / S  = 1 - ( 1 / S )  *  d ( R N T , F ) .
T h e  r e n t a l  p r i c e  a d j u s t m e n t  m ech a n is m  i s  o u t l i n e d  i n  
e q u a t i o n  4  a n d  i s  b a s e d  on G a b r i e l  and N o t h a f t ' s  ( 1 9 8 8 ,  p .  4 2 1 )  
m o d i f i c a t i o n  o f  Rosen and S m i t h ' s  ( 1 9 8 3 )  r e s e a r c h .  D e v i a t i o n s  i n  
t h e  OVR f r o m  t h e  NVR, Vn , d e t e r m i n e s  c h a n g e s  i n  t h e  r e a l  r e n t  o f  
r e n t a l  u n i t s .  T h e  r a t e  o f  c h a n g e ,  g ,  i n  n o m i n a l  r e n t s ,  R n , i s  a 
f u n c t i o n  o f  t h e  d i f f e r e n c e  b e t w e e n  t h e  NVR a n d  t h e  OVR:
( 4 )  Rn = g ( V n - V ) .
I t  i s  assum ed  t h a t  o v e r  t h e  e s t i m a t i o n  p e r i o d  t h e  NVR i s  
c o n s t a n t  b u t  v a r i e s  a c c o r d i n g  t o  m a r k e t  c o n d i t i o n s  and t h a t  Vn 
may b e  i n c o r p o r a t e d  i n t o  t h e  i n t e r c e p t .  Th e  e s t i m a t i n g  model  i s  
w r i t t e n  a s :
( 5 )  PCR = ( b e t a  X )  + bi  V
w h e r e  PCR i s  t h e  p e r c e n t  c h a n g e  i n  r e n t ,  b e t a  X i s  t h e  i n t e r c e p t  
and b i  i s  t h e  s l o p e .  I n  a d d i t i o n  t o  t h e  a b o v e  s p e c i f i c a t i o n ,  
Rosen an d  S m i t h  ( 1 9 8 3 )  among o t h e r s ,  p o o l e d  d a t a  c r o s s - s e c t i o n  
t i m e - s e r i e s  r e g r e s s i o n  w e r e  e s t i m a t e d  w i t h  c i t y  dummy v a r i a b l e s .  
T h i s  p o o l e d  d a t a  model  i s  w r i t t e n  a s :
.V - l
( 6 )  PCR = ( b e t a  X )  + £  b j C j  + bi  V
/=>
w h e r e  N i s  t h e  number o f  c i t i e s  p o o l e d  i n  t h e  a n a l y s i s ,  b j  a r e  
r e g r e s s i o n  c o e f f i c i e n t s  and a  a r e  t h e  a r e a  dummy v a r i a b l e s .  NVR 
i s  t h e  r a t e  a t  w h i c h  c h a n g e s  i n  r e a l  r e n t s  a r e  e q u a l  t o  z e r o .  
From e q u a t i o n  6 t h e  NVR can be i n t e r p r e t e d  a s  f o l l o w s :
( 7 )  Vn i = ( b e t a  X ♦ b i ) / b i  .
10
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I n  t h e  s h o r t  r u n  i t  i s  assum ed t h a t  t h e  NVR i s  c o n s t a n t .  
D i f f e r e n c e s  b e t w e e n  t h e  OVR an d  t h e  NVR r e f l e c t  e i t h e r  an e x c e s s  
s u p p l y  o f  r e n t a l  h o u s i n g  (NVR i s  l e s s  t h a n  OVR) o r  an  e x c e s s  
demand f o r  r e n t a l  h o u s i n g  (NVR i s  g r e a t e r  t h a n  O V R ) .  I n  t h e  
f o r m e r  c a s e ,  r e n t s  s h o u l d  i n c r e a s e ,  w h e r e a s  i n  t h e  l a t t e r  c a s e ,  
r e n t s  s h o u l d  d e c r e a s e .  I f  t h e  NVR e q u a l s  t h e  OVR, r e n t s  s h o u l d  
n o t  c h a n g e .  A f o u r t h  o p t i o n  i s  f o u n d  i n  t h e  f o r m  o f  r e n t  c o n t r o l .  
R e n t  c o n t r o l  b r e a k s  t h e  l i n k a g e s  i n  t h e  p r i c e - a d j u s t m e n t  
m e c h a n is m .  T y p i c a l  r e n t  c o n t r o l  l e g i s l a t i o n  l i m i t s  t h e  num be r  o f  
t i m e s  r e n t  c a n  be  i n c r e a s e d  i n  a  g i v e n  p e r i o d  a n d / o r  t h e  am o u n t  
o f  t h a t  i n c r e a s e  ( S m i t h  and T o m l i s o n ,  1 9 8 1 ,  p p .  9 4 - 9 7 ) .  T h u s ,  i t  
i s  n o t  a l w a y s  p o s s i b l e  t o  i n c r e a s e  r e n t  t o  t h e  l e v e l  s u g g e s t e d  by  
t h e  p r i c e - a d j u s t m e n t  m e c h a n is m .  T h e s e  c h a n g e s ,  i f  a n y ,  i n  r e n t s ,  
l o o p  b a c k  t o  t h e  s t a r t  o f  t h e  m e c h a n is m  a n d  a f f e c t  t h e  q u a n t i t y  
o f  u n i t s  s u p p l i e d  a n d  dem an ded .
3 . 2  R a t i o n a l e
The  r a t i o n a l e  f o r  u s i n g  t h e  p r o p o s e d  model  i n  F i g u r e  1 and  
t h e  a c c o m p a n y i n g  e q u a t i o n s  i s  b a s e d  l a r g e l y  on t h e  a c c e p t a n c e  o f  
t h e  Rosen and  S m i t h  ( 1 9 8 3 )  model  i n  t h e  l i t e r a t u r e .  L i t e r a l l y  
e v e r y  a u t h o r  i n  t h i s  f i e l d  h a s  u s e d  t h e  Rosen and S m i t h  m odel  as  
t h e  b a s i s  o f  t h e i r  r e s e a r c h  ( G a b r i e l  and  N o t h a f t ,  1 9 8 8 ;  
H e n d e r s h o t t  and  H a u r i n ,  1 9 8 8 ;  R e a d ,  1 9 8 8 ;  R e e c e ,  1 9 8 8 ;  V o i t h  and  
C r o n e ,  1 9 8 8 ;  W h e a t o n  and  T o r t o ,  1 9 8 8 ;  Jud  and F r e w ,  1 9 9 0 ) .  T h e s e  
a u t h o r s  d i d  n o t  e m p l o y  t h e  model  e x p l i c i t l y  -  c h a n g e s  w e r e  made  
t o  r e f l e c t  t h e  n a t u r e  o f  t h e i r  s p e c i f i c  r e s e a r c h  o b j e c t i v e s .  T h i s  
d e m o n s t r a t e s  t h e  v e r s a t i l i t y  o f  t h e  model  f o r  o t h e r  r e s e a r c h  
p u r p o s e s .  F o r  e x a m p l e ,  V o i t h  and  C r o n e  ( 1 9 8 8 ) ,  W h e a t o n  an d  T o r t o  
( 1 9 8 8 )  and  B e n j a m i n  e t  a l  ( 1 9 9 7 )  u s e d  t h e  Rosen and S m i t h  model  
t o  e s t i m a t e  NVRs f o r  t h e  c o m m e r c i a l  o f f i c e  s e c t o r .  I n  a d d i t i o n ,
11
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no l i t e r a t u r e  h a s  b e e n  f o u n d  t h a t  r e f u t e s  o r  c h a l l e n g e s  t h e  w o r k  
p e r f o r m e d  by  Rosen  a n d  S m i t h .  The l a c k  o f  a n y  c h a l l e n g e  t o  t h i s  
model  i s  a s t r o n g  i n d i c a t o r  t h a t  t h e  m o d e l  i s  a sound o n e .  T h a t  
s a i d ,  t h e r e  i s  a n e e d  t o  t e s t  t h e  m odel  u s i n g  c u r r e n t  d a t a  f o r  
C a n a d i a n  u r b a n  a r e a s .
3 . 3  L i m i t a t i o n s  o f  t h e  model
D e s p i t e  t h e  sm ooth  f l o w  o f  t h e  m odel  d e p i c t e d  i n  F i g u r e  1 ,  
t h e  r e n t a l  h o u s i n g  m a r k e t  i s  s u b j e c t  t o  t i m e  l a g s  and g o v e r n m e n t  
r e g u l a t i o n .  T e n a n t s  t y p i c a l l y  s i g n  l e a s e s  o f  12 m o n t h s .  I n  t h e  
P r o v i n c e  o f  O n t a r i o ,  p r i o r  t o  Jun e  1 9 9 8 ,  l e g i s l a t i o n  r e q u i r e d  
t h a t  a t e n a n t  p r o v i d e  tw o  months n o t i c e  p r i o r  t o  v a c a t i n g  t h e  
u n i t ,  p e r m i t t e d  on e  i n c r e a s e  i n  r e n t  p a i d  p e r  12 month p e r i o d ,  
and l i m i t e d  t h e  a m o u n t  o f  t h a t  i n c r e a s e .  As o f  June  1 9 9 8 ,  t h e  
P r o v i n c e  o f  O n t a r i o  b r o u g h t  i n  a s y s t e m  o f  v a c a n c y  d e c o n t r o l .  
U n d e r  t h i s  s y s t e m ,  when a u n i t  becomes v a c a n t ,  t h e r e  i s  no c a p  on 
t h e  r e n t  t h a t  may b e  c h a r g e d .  Once t h e  u n i t  i s  o c c u p i e d  r e n t  
c o n t r o l  a p p l i e s  and  r e n t  i n c r e a s e s  a r e  r e g u l a t e d .  Th e  P r o v i n c e  
e x p e c t s  t h a t  t h i s  new s y s te m  o f  r e n t  c o n t r o l  w i l l  e n c o u r a g e  t h e  
c o n s t r u c t i o n  o f  r e n t a l  u n i t s  i n  O n t a r i o .  T h i s  may r e d u c e  t h e  t i m e  
l a g s  and t h e  d e g r e e  o f  g o v e r n m e n t  i n t e r v e n t i o n  i n  t h e  r e n t a l  
h o u s i n g  m a r k e t .
3 . 4  H y p o t h e s e s
Based on t h e  o b j e c t i v e s  o f  t h i s  s t u d y ,  t h e  r e v i e w  o f  t h e  
l i t e r a t u r e  an d  t h e  a  p r i o r i  m o d e l ,  t h e  f o l l o w i n g  h y p o t h e s e s  w i l l  
be e v a l u a t e d :
1 .  A f u n c t i o n a l  r e l a t i o n s h i p  e x i s t s  b e t w e e n  t h e  p e r c e n t  c h a n g e
i n  r e n t  a n d  t h e  o b s e r v e d  v a c a n c y  r a t e .
2 .  The n a t u r a l  v a c a n c y  r a t e  i s  a f u n c t i o n  o f :  i )  t h e  mean l e v e l
o f  r e n t s ;  i i )  p o p u l a t i o n  s i z e ;  i i i )  r e n t e r  m o b i l i t y  r a t e ;
i v )  t h e  a v e r a g e  a n n u a l  c h a n g e  i n  t o t a l  h o u s i n g  s t o c k ;  and  v )  
t h e  a v e r a g e  a n n u a l  g r o w t h  i n  p o p u l a t i o n .
12
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The  f i r s t  h y p o t h e s i s  i s  b a s e d  on t h e  p r i c e - a d j u s t m e n t  m e c h a n is m  
model f o r w a r d e d  by  Rosen and S m i t h  ( 1 9 8 3 ) .  T h e  s e c o n d  h y p o t h e s i s  
i s  b a s e d  on R o sen  an d  S m i t h  ( 1 9 8 3 )  a n d  G a b r i e l  and  N o t h a f t  ( 1 9 8 8 )  
who i n f e r r e d  t h a t  t h e  p o p u l a t i o n  o f  a  c i t y  and t h e  m o b i l i t y  o f  
t h a t  p o p u l a t i o n  h a v e  an i m p a c t  on t h e  l e v e l  o f  t h e  NVR.
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CHAPTER FOUR 
METHODOLOGY
4 . 1  A r e a s  o f  s t u d y
The a r e a s  o f  s t u d y  i n  F i g u r e  2 c o n s i s t  o f  s i x  c e n s u s  
m e t r o p o l i t a n  a r e a s  ( C M A ) : H a m i l t o n ,  K i t c h e n e r ,  London,  S u d b u r y ,  
S t .  C a t h a r i n e s - N i a g a r a  and  W i n d s o r ,  a n d  f o u r  c e n s u s  
a g g l o m e r a t i o n s  ( C A ) : B a r r i e ,  G u e l p h ,  K i n g s t o n  and P e t e r b o r o u g h , 
a l l  i n  t h e  P r o v i n c e  o f  O n t a r i o .  T h e  s i t e s  a r e  i n f l u e n c e d  b y  
s u r r o u n d i n g  a r e a s  i n  t w o  w ay s :  1 )  e m p l o y m e n t  o p p o r t u n i t i e s ;  and  
2 )  h o u s i n g  c o s t s .  T h e  i n f l u e n c e  o f  s u r r o u n d i n g  a r e a s  i s  m i n i m i z e d  
b y  u s i n g  t h e  CMA as  t h e  b a s i s  f o r  d e f i n i n g  a s t u d y  a r e a .
The u se  o f  t h e  CMA/CA a s  a means o f  d e f i n i n g  t h e  s t u d y  a r e a  
i s  j u s t i f i e d  as  f o l l o w s .  The  S t a t i s t i c s  C a n a d a  ( S t a t C a n )  
d e f i n i t i o n  o f  a  CMA/CA i s  b a s e d  on p i a c e - o f - w o r k  d a t a .  D a t a  i s  
r e a d i l y  a v a i l a b l e  a t  t h e  CMA/CA l e v e l .  CMHC, S t a t C a n  a n d  v a r i o u s  
h o u s i n g  a n a l y s t s  ( C l a y t o n ,  1 9 9 4 )  u t i l i z e  t h e  CMA/CA when  
c o m p a r i n g  h o u s i n g  m a r k e t  i n d i c a t o r s  b e t w e e n  u r b a n  a r e a s .  T h e  
v a r i o u s  w o r k s  d i s c u s s e d  i n  C h a p t e r  Two u s e d  t h e  CMA/CA, o r  
e q u i v a l e n t ,  i n  t h e i r  a n a l y s i s  o f  t h e  NVR ( S m i t h ,  1 9 7 4 ;  Rosen  and  
S m i t h ,  1 9 8 3 ;  G a b r i e l  a n d  N o t h a f t ,  1 9 8 8 ;  and  R e e c e ,  1 9 8 8 ) .
4 . 2  S a m p l i n g  f r a m e
The s a m p l i n g  f r a m e  f o r  t h i s  model  i s  b a s e d  on t h e  d a t a  
g a t h e r e d  by t h e  CMHC a n d  S t a t C a n ,  an d  m o d i f i e d  as r e q u i r e d .  The  
CMHC c o l l e c t s  a n d  d i s s e m i n a t e s  r e n t a l  m a r k e t  d a t a  f o r  e v e r y  
CMA/CA i n  C a n a d a .  T h i s  i s  n o t  a c o m p l e t e  p o p u l a t i o n .  T h e  s u r v e y  
o n l y  i n c l u d e s  t h o s e  r e n t a l  u n i t s  i n  b u i l d i n g s  w i t h  s i x  o r  m ore  
u n i t s ,  as  d e f i n e d  by CMHC, and w a s ,  u n t i l  r e c e n t l y ,  c o l l e c t e d  
s e m i - a n n u a l l y .  T h e  s t u d y  p e r i o d  i s  f r o m  1 9 8 8  t o  1 9 9 6 .
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C u r r e n t l y ,  d a t a  i s  c o l l e c t e d  d u r i n g  t h e  month  o f  O c t o b e r  eac h  
y e a r  and  t h e  s u r v e y  now i n c l u d e s  r e n t a l  u n i t s  i n  b u i l d i n g s  w i t h  
t h r e e  o r  m ore  u n i t s .
A d d i t i o n a l l y ,  CMA/CA b o u n d a r i e s  c h a n g e  o v e r  t i m e ,  t h e r e f o r e ,  
i t  i s  n e c e s s a r y  t o  know when b o u n d a r y  c h a n g e s  o c c u r r e d ,  w h a t  
e f f e c t  t h i s  had on t h e  s a m p l e  s i z e ,  and w h a t  a d j u s t m e n t s ,  i f  a n y ,  
t o  p r e v i o u s  d a t a  had bee n  c a r r i e d  o u t .  S t a t C a n  d a t a  i s  a l s o  
s u b j e c t  t o  s i m i l a r  p r o b l e m s  i n  t e r m s  o f  c h a n g e s  i n  CMA/CA 
b o u n d a r i e s .  The r a t i o n a l e  f o r  u t i l i z i n g  t h i s  s a m p l i n g  f r a m e  i s  
b a s e d  on t h e  f a c t  t h a t  t h e  a b o v e  a g e n c i e s  h a v e  i n  p l a c e  a s y s te m  
o f  s a m p l i n g  p r o c e d u r e s  an d  d e s i g n  t h a t  i s  c o n s t a n t l y  b e i n g  
m o n i t o r e d  f o r  e r r o r s ,  c h a n g e s  an d  i m p r o v e m e n t s .
4 . 3  D a t a  c o l l e c t i o n
T h e  f i r s t  h y p o t h e s i s ,  t h a t  t h e  p e r c e n t  c h a n g e  i n  r e n t  i s  a
f u n c t i o n  o f  t h e  d i f f e r e n c e  b e t w e e n  t h e  NVR and OVR, was
e v a l u a t e d  by  u s i n g  c l a s s i c a l  r e g r e s s i o n  a n a l y s i s  on i n d i v i d u a l  
a r e a s  and a m u l t i p l e  r e g r e s s i o n  a n a l y s i s  on t h e  p o o l e d  d a t a .
F o u r  a s s u m p t i o n s  a s s o c i a t e d  w i t h  c l a s s i c a l  r e g r e s s i o n  a n a l y s i s  
a r e  a s  f o l l o w s :  1 )  t h e  r e g r e s s i o n  a n a l y s i s  f i t s  a s t r a i g h t  l i n e  
t h r o u g h  t h e  s c a t t e r p l o t  o f  d a t a  p o i n t s ;  2 )  f o r  e v e r y  v a l u e  o f  t h e  
i n d e p e n d e n t  v a r i a b l e  ( x ) ,  t h e  d i s t r i b u t i o n  o f  r e s i d u a l  v a l u e s  ( Y -  
Y i ) s h o u l d  be  n o r m a l l y  d i s t r i b u t e d  w i t h  z e r o  means; 3 )  t h a t  no  
a u t o c o r r e l a t i o n  e x i s t s ;  a n d  4 )  h o m o s c e d a s t i c i t y  i s  p r e s e n t .
T h e  v a c a n c y  r a t e  and  r e n t  d a t a  was o b t a i n e d  f r o m  CMHC 
p u b l i c a t i o n s .  The p e r c e n t  c h a n g e  i n  r e n t  was b a s e d  on an a v e r a g e  
o f  t h e  mean r e n t s  p a i d  f o r  a o n e - b e d r o o m  and t w o - b e d r o o m  p r i v a t e  
r e n t a l  a p a r t m e n t  u n i t  i n  b u i l d i n g s  w i t h  s i x  o r  m ore  u n i t s .  B o th
v a r i a b l e s  a r e  f o r  t h e  m onth  o f  O c t o b e r .
16
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
I n  a d d i t i o n  t o  t h e  a b o v e  d a t a ,  t h e  p o o l e d  d a t a  a n a l y s i s  u s e d  
n i n e  dummy v a r i a b l e s .  E a ch  dummy v a r i a b l e  r e p r e s e n t e d  a s p e c i f i c  
a r e a  o f  s t u d y .  T h e  t e n t h  a r e a ,  W i n d s o r ,  was i n d i c a t e d  by a l l  n i n e  
dummy v a r i a b l e s  h a v i n g  a v a l u e  o f  z e r o .
T h e  s e c o n d  h y p o t h e s i s ,  t h a t  t h e  NVR i s  a f u n c t i o n  o f  v a r i o u s  
v a r i a b l e s ,  u t i l i z e d  a m u l t i p l e  r e g r e s s i o n  a n a l y s i s .  A t - t e s t  was  
u s e d  t o  t e s t  v a r i a b l e s  f o r  s i g n i f i c a n c e  ( R o s e n  a n d  S m i t h ,  1 9 8 3 ;  
H e n d e r s h o t t  and  H a u r i n ,  1 9 8 8 ,  p .  3 4 6 ;  G a b r i e l  a n d  N o t h a f t ,  1 9 8 8 ) .  
B a s e d  on t h e  w o r k  b y  R o sen  an d  S m i t h  ( 1 9 8 3 ) ,  t h e  a d j u s t e d  model  
t o  e s t i m a t e  t h e  d e t e r m i n a n t s  o f  t h e  NVR i s :
( 8 )  Vn = v (R m ,  PS,  MOB, cS H ,  cPOP)
w h e r e  Rm i s  t h e  mean l e v e l  o f  r e n t s ,  PS i s  t h e  p o p u l a t i o n  s i z e ,  
MOB i s  t h e  r e n t e r  m o b i l i t y  r a t e ,  cSH i s  t h e  a v e r a g e  a n n u a l  
c h a n g e  i n  t o t a l  h o u s i n g  s t o c k ,  and  cPOP i s  t h e  a v e r a g e  a n n u a l  
g r o w t h  i n  p o p u l a t i o n .  G i v e n  a c o n f i d e n c e  l e v e l  o f  9 5  p e r c e n t  and  
d e g r e e s  o f  f r e e d o m  e q u a l  t o  n - 2  w h e r e  n i s  t h e  s a m p l e  s i z e ,  i f  t  
o b s e r v e d  e x c e e d s  t - c r i t ,  we r e j e c t  t h e  n u l l  h y p o t h e s i s  and i n f e r  
t h a t  t h e  i n d e p e n d e n t  v a r i a b l e  i s  s i g n i f i c a n t .
Th e  NVR was c a l c u l a t e d  u s i n g  e q u a t i o n  ( 7 )  a n d  d a t a  f r o m  t h e  
f i r s t  h y p o t h e s i s .  T h e  mean l e v e l  o f  r e n t s  was t h e  a v e r a g e  r e n t  
o v e r  t h e  s t u d y  p e r i o d .  P o p u l a t i o n  s i z e  and a v e r a g e  a n n u a l  g r o w t h  
i n  p o p u l a t i o n  d a t a  w e r e  o b t a i n e d  f r o m  t h e  C e n s u s  o f  C a n a d a .  The  
r e n t e r  m o b i l i t y  r a t e  was b a s e d  on m over  d a t a .  T o t a l  o c c u p i e d  
h o u s e h o l d  d a t a  was u s e d  as  a p r o x y  f o r  t o t a l  h o u s i n g  s t o c k .  I n  
t h e  C e n s u s ,  o n e  h o u s e h o l d  e q u a l s  one  o c c u p i e d  d w e l l i n g .  T h i s  
m e th o d  w i l l  u n d e r e s t i m a t e  t h e  t o t a l  h o u s i n g  s t o c k ,  h o w e v e r ,  i n  
t h e  1991 C e n s u s ,  p r i v a t e  u n o c c u p i e d  d w e l l i n g s  a c c o u n t e d  f o r  no 
m ore  t h a n  6 . 4  p e r c e n t  o f  t o t a l  p r i v a t e  d w e l l i n g s  o f  t h e  s i x  CMAs 
i n  t h i s  s t u d y  ( S t a t i s t i c s  C a n a d a ,  1 9 9 2 ) .
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CHAPTER F IV E  
RESULTS AND DISCUSSION
5 . 1  O v e r v i  ew
The c h a p t e r  w i l l  f i r s t  p r e s e n t  t h e  r e s u l t s  o f  t h e  f i r s t  
h y p o t h e s i s  i n  r e g a r d s  t o  t h e  r e n t a l  p r i c e - a d j u s t m e n t  m ech a n is m  
i n c l u d i n g  i n d i v i d u a l  r e g r e s s i o n s  f o r  e a c h  s t u d y  a r e a  and t h e  
p o o l e d  d a t a  r e g r e s s i o n .  T h i s  i s  f o l l o w e d  by t h e  c a l c u l a t i o n  o f  
t h e  NVR f o r  e a c h  a r e a  o f  s t u d y .  T h e  t h i r d  s e c t i o n  w i l l  p r e s e n t  
t h e  r e s u l t s  o f  t h e  se c o n d  h y p o t h e s i s  i n  r e g a r d s  t o  t h e  
d e t e r m i n a n t s  o f  t h e  NVR. C o n c l u d i n g  t h o u g h t s  a b o u t  t h e  r e s u l t s  
a r e  o f f e r e d  i n  t h e  f i n a l  s e c t i o n .
5 . 2  H y p o t h e s i s  One -  R e n t a l  P r i c e - A d j u s t m e n t  M e c h a n is m
A sum m ary  i s  p r o v i d e d  i n  T a b l e s  1 and 2 on t h e  f o l l o w i n g  
p a g e  f o r  t h e  i n d i v i d u a l  s t u d y  a r e a  r e g r e s s i o n s  and  t h e  p o o l e d  
d a t a  r e g r e s s i o n ,  r e s p e c t i v e l y .  D e t a i l e d  s t a t i s t i c a l  r e p o r t s  a r e  
p r o v i d e d  i n  A p p e n d i c e s  A and  B.
5 . 2 . 1  I n d i v i d u a l  R e g r e s s i o n s
The t e s t  a s s u m p t i o n s  o f  t h e  r e g r e s s i o n  a n a l y s e s  w e r e  
s a t i s f i e d .  H o w e v e r ,  i n  t h e  c a s e  o f  t h e  i n d i v i d u a l  r e g r e s s i o n s ,  
t h e  D u r b i n - W a t s o n  s t a t i s t i c  i n d i c a t e s  t h a t  some p o s i t i v e  
a u t o c o r r e l a t i o n  d o e s  e x i s t  f o r  B a r r i e ,  H a m i l t o n ,  K i t c h e n e r  and  
S u d b u r y .  T h e r e  i s  a p o s s i b i l i t y  o f  t e m p o r a l  c o r r e l a t i o n ,  s i n c e  
r e n t a l  u n i t  may b e  v a c a t e d  and  l e a s e d  s e v e r a l  t i m e s  d u r i n g  t h e  
s t u d y  p e r i o d .  S i n c e  t h e  s a m p le  s i z e  i s  s m a l l  i n  t h e  i n d i v i d u a l  
r e g r e s s i o n s  -  o n l y  e i g h t  o b s e r v a t i o n s  -  i t  i s  d i f f i c u l t  t o  i n f e  
t o  w h a t  d e g r e e  a u t o c o r r e l a t i o n  e x i s t s ,  i f  a t  a l l .  Due t o  t i m e  
c o n s t r a i n t s ,  no c o r r e c t i o n  f o r  a u t o c o r r e l a t i o n  was made i n  t h i s  
s t u d y .  I t  s h o u l d  be  n o t e d  t h a t  p r e c i s i o n  o f  t h e  r e s u l t s  may be  
r e d u c e d .
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TABLE 1
INDIVIDUAL REGRESSIONS SUMMARY 
HYPOTHESIS ONE
b t (6) Sig. R R2 D-W
Barrie CA -0.001 0.126 96.0% 0.510 0.003 1.055
Guelph CA -0.011 0.857 57.6% 0.330 0.109 1.559
Hamilton CMA -1.986 1.999 90.7% 0.632 0.400 1.244
Kingston CA -0.014 3.225 98.2% 0.796 0.634 2.088
Kitchener CMA -0.329 0.409 30.3% 0.165 0.027 0.931
London CMA -1.699 3.545 98.8% 0.823 0.677 2.040
Peterborough CA -0.011 1.976 90.5% 0.628 0.394 1.922
SLCatharines-Niagara CMA -1.515 8.105 99.9% 0.957 0.916 1.417
Sudbury CMA -0.015 2.746 96.7% 0.746 0.557 1.247
Windsor CMA -1.534 0.976 63.3% 0.370 0.137 1.684
Dependent Variable: Percent Change in Rent N=8
Independent Variable: Vacancy Rate
Source: Author, 1998.
TABLE 2
POOLED DATA REGRESSION SUMMARY 
HYPOTHESIS ONE
Variable b t (69) Sig. NVR
Constant 0.0654 6.966 100.0% -
Vacancy Rate -0.0123 -5.895 100.0% -
Barrie CA -0.0143 -1.220 77.3% 4.14
Guelph CA -0.0047 -0.399 30.9% 4.92
Hamilton CMA -0.0068 -0.582 43.8% 4.75
Kingston CA -0.0004 -0.035 2.8% 4.97
Kitchener CMA 0.0083 0.707 51.8% 5.97
London CMA 0.0139 1.148 74.5% 6.43
Peterborough CA 0.0114 0.953 65.6% 6.22
SLCatharines-Niagara CMA 0.0185 1.533 87.0% 6.81
Sudbury CMA 0.0121 1.036 69.6% 6.28
Windsor CMA - - - 5.30
R = 0.588; R2 = 0.346; Adjusted R2 =0.251
F(10, 69) = 3.643 p < 0.001; Durbin-Watson = 1.713
Dependent Variable: Percent Change in Rent N=80
Independent Variables: 10; Vacancy Rate plus nine Dummy Variables
Source: Author, 1998.
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The r e s u l t s  o f  o u r  e s t i m a t i o n  i n d i c a t e  t h a t  t h e  v a c a n c y  r a t e  
was s i g n i f i c a n t  i n  e x p l a i n i n g  t h e  p e r c e n t a g e  c h a n g e  i n  r e n t s  a t  
t h e  9 0  p e r c e n t  l e v e l  i n  s i x  o f  t h e  t e n  a r e a s :  H a m i l t o n ,  K i n g s t o n ,  
Lon d o n ,  P e t e r b o r o u g h ,  S t .  C a t h a r i n e s  a n d  S u d b u r y .  T h e  r e s u l t s  f o r  
G u e l p h  and W i n d s o r  w e r e  s i g n i f i c a n t  a t  t h e  75  p e r c e n t  l e v e l ,  
b a s e d  on s e v e n  d e g r e e s  o f  f r e e d o m  an d  a t - c r i t i c a l  v a l u e  o f  
0 . 7 1 1 .  T h e r e f o r e ,  a t  t h e  75 p e r c e n t  l e v e l  e i g h t  o u t  o f  t e n  a r e a s  
had  s i g n i f i c a n t  r e s u l t s .  The  r e s u l t s  f o r  B a r r i e  and  K i t c h e n e r  
w e r e  i n s i g n i f i c a n t .
The r e g r e s s i o n  c o e f f i c i e n t s  f o r  a l l  t e n  a r e a s  had  n e g a t i v e  
s i g n s .  T h i s  i n d i c a t e s  t h a t  an i n c r e a s e  i n  t h e  c u r r e n t  v a c a n c y  
r a t e  ab o v e  t h e  n a t u r a l  v a c a n c y  r a t e  s h o u l d  r e s u l t  i n  a  s m a l l e r  o r  
n e g a t i v e  p e r c e n t  c h a n g e  i n  r e n t .  T h i s  i s  c o n s i s t e n t  w i t h  s u p p l y  
and  demand t h e o r y ,  i n  g e n e r a l ,  and  w i t h  Rosen  and S m i t h  ( 1 9 8 3 )  
and G a b r i e l  and  N o t h a f t  ( 1 9 8 8 ) .  I n  H a m i l t o n ,  Lon don ,  S t .  
C a t h a r i n e s  and W i n d s o r  t h e  r e g r e s s i o n  c o e f f i c i e n t s  i n d i c a t e  t h a t  
v a c a n c i e s  a r e  m o re  s e n s i t i v e  t o  c h a n g e s  i n  r e n t s  t h a n  t h e  
r e m a i n i n g  a r e a s .  A s e n s i t i v e  r e l a t i o n s h i p  s u g g e s t s  t h a t  
l a n d l o r d s  a r e  m o re  r e s p o n s i v e  t o  t h e  v a c a n c y  r a t e .  F o r  e x a m p l e ,  
i f  t h e  v a c a n c y  r a t e  i n c r e a s e s ,  l a n d l o r d s  i n  t h e s e  a r e a s  a r e  m ore  
l i k e l y  n o t  t o  i n c r e a s e  t h e  r e n t .
The e s t i m a t i o n  p r o d u c e d  t h e  b e s t  r e s u l t s  f o r  S t .  C a t h a r i n e s  
w i t h  a c o r r e l a t i o n  c o e f f i c i e n t ,  R, o f  0 . 9 5 7 ,  i n d i c a t i n g  a s t r o n g  
and  d i r e c t  r e l a t i o n s h i p  b e t w e e n  t h e  i n d e p e n d e n t  and d e p e n d e n t  
v a r i a b l e s ,  and a c o e f f i c i e n t  o f  d e t e r m i n a t i o n ,  R2 , o f  0 . 9 1 6 .  T h e  
i n d e p e n d e n t  v a r i a b l e ,  v a c a n c y  r a t e ,  e x p l a i n s  a l m o s t  92  p e r c e n t  o f  
t h e  t o t a l  v a r i a t i o n  i n  t h e  d e p e n d e n t  v a r i a b l e ,  p e r c e n t  c h a n g e  i n  
r e n t .  The R and  R2 v a l u e s  s h o u l d  be  t r e a t e d  w i t h  c a u t i o n .  A h i g h  
R2 v a l u e  may i n d i c a t e  c o l  l i n e a r i t y  b e t w e e n  t h e  i n d e p e n d e n t  and
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d e p e n d e n t  v a r i a b l e s .  O t h e r  a r e a s  w i t h  s t r o n g  r e s u l t s  i n c l u d e  
K i n g s t o n ,  London a n d  S u d b u r y .  H a m i l t o n  a n d  P e t e r b o r o u g h  had  
m o d e r a t e  c o r r e l a t i o n s  c o e f f i c i e n t s ,  w h i l e  B a r r i e ,  G u e l p h ,  
K i t c h e n e r  and  W i n d s o r  had  weak v a l u e s .
5 . 2 . 2  P o o l e d  D a t a  R e g r e s s i o n
T a b l e  2 r e p o r t s  t h e  r e g r e s s i o n  r e s u l t s  f o r  e q u a t i o n  ( 6 ) .  T h e  
model  e x p l a i n s  a p p r o x i m a t e l y  35  p e r c e n t  o f  t h e  v a r i a t i o n  i n  t h e  
p e r c e n t  c h a n g e  i n  r e n t s .  Th e  c o r r e l a t i o n  c o e f f i c i e n t ,  R, 
i n d i c a t e s  a m o d e r a t e  d i r e c t  r e l a t i o n s h i p  b e t w e e n  t h e  v a c a n c y  r a t e  
and  p e r c e n t  c h a n g e  i n  r e n t .  Th e  F - v a l u e  o f  3 . 6 4  i s  s i g n i f i c a n t  a t
t h e  0 . 0 1  l e v e l .  A u t o c o r r e l a t i o n  i s  v e r y  w e a k  as  i n d i c a t e d  by a
D u r b i n - W a t s o n  v a l u e  o f  1 . 7 1 3 .  T h e  c o r r e l a t i o n  m a t r i x  i n  A p p e n d i x  
B shows v e r y  l i t t l e  c o r r e l a t i o n  b e t w e e n  t h e  o b s e r v e d  v a c a n c y  r a t e
an d  t h e  dummy v a r i a b l e s  and b e t w e e n  t h e  p e r c e n t  c h a n g e  i n  r e n t
and  t h e  dummy v a r i a b l e s .
R e s u l t s  i n  T a b l e  2 i n d i c a t e  t h a t  t h e  VR c o e f f i c i e n t  h as  a 
n e g a t i v e  s i g n .  T h a t  i s ,  a d e c r e a s e  i n  t h e  v a c a n c y  r a t e  i s  
a s s o c i a t e d  w i t h  a n  i n c r e a s e  i n  t h e  p e r c e n t  c h a n g e  i n  r e n t .
T h i s  i s  c o n s i s t e n t  w i t h  t h e  f i n d i n g s  f r o m  t h e  i n d i v i d u a l  
r e g r e s s i o n s  a b o v e  a n d  w i t h  Rosen an d  S m i t h  ( 1 9 8 3 )  G a b r i e l  and  
N o t h a f t  ( 1 9 8 8 )  a n d  B e n j a m i n  e t  a l  ( 1 9 9 7 ) .
5 . 3  T h e  N a t u r a l  V a c a n c y  R a t e
The  NVR was c a l c u l a t e d  u s i n g  e q u a t i o n  ( 7 )  and  r e g r e s s i o n  
c o e f f i c i e n t s  f r o m  t h e  p o o l e d  d a t a  r e g r e s s i o n .  The  r e s u l t s  a r e  
p r e s e n t e d  i n  T a b l e  2 .  T h e  mean n a t u r a l  v a c a n c y  r a t e  i s  5 . 5 8  
p e r c e n t .  T h e r e  i s  l i t t l e  v a r i a t i o n  i n  t h e  s t u d y  a r e a  N V R s . R a t e s  
r a n g e  f r o m  a lo w  o f  4 . 1 4  p e r c e n t  i n  B a r r i e  t o  a h i g h  o f  6 . 8 1  i n  
S t . C a t h a r i n e s , a  d i f f e r e n c e  o f  2 . 6 7  p e r c e n t a g e  p o i n t s .  T h i s  i s  
i n  c o n t r a s t  t o  R o sen  a n d  S m i t h  ( 1 9 8 3 ,  p .  7 8 3 ) ,  G a b r i e l  an d
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N o t h a f t  ( 1 9 8 8 ,  p . 4 2 5 )  and  B e n j a m i n  e t  a l  ( 1 9 9 7 ,  p . 9 ) ,  who fo u n d  
c o n s i d e r a b l e  v a r i a t i o n  among m e t r o p o l i t a n  n a t u r a l  v a c a n c y  r a t e s .
T h e s e  v a l u e s  a r e  h i g h e r  t h a n  t h e  tw o  t o  t h r e e  p e r c e n t  
b a l a n c e d  m a r k e t  v a c a n c y  r a t e  u s e d  b y  CMHC ( 1 9 9 6 ,  p . i ) ,  b e c a u s e  i t  
i s  a r g u e d  b y  Ro sen  and S m i t h  ( 1 9 8 3 ,  p . 7 8 4 )  t h a t  d i f f e r e n c e s  
b e tw e e n  c i t i e s ,  such  as m u n i c i p a l  g o v e r n m e n t  r e g u l a t i o n s ,  
e m p lo y m e n t  o p p o r t u n i t i e s ,  and  t h e  d e v e l o p m e n t  e n v i r o n m e n t ,  h a v e  
had a m p le  t i m e  t o  a f f e c t  t h e  m a r k e t .  I t  s h o u l d  b e  n o t e d  t h a t  t h e  
mean n a t u r a l  v a c a n c y  r a t e  i s  o n l y  2 . 5  p e r c e n t a g e  p o i n t s  h i g h e r  
t h a n  t h e  b a l a n c e d  m a r k e t  v a c a n c y  r a t e  use d  by  CMHC and h o u s i n g  
a n a l y s t s .  T h i s  seems t o  s u g g e s t  t h a t  t h e  BMVR c o u l d  be  i n c r e a s e d  
t o  b e t w e e n  f i v e  o r  s i x  p e r c e n t  f o r  s i m p l e  c o m p a r i s o n  p u r p o s e s .  
B e f o r e  su c h  a c h a n g e  i s  made o r  s u g g e s t e d ,  i t  w o u l d  be  w i s e  t o  
e v a l u a t e  t h e  e s t i m a t i n g  model  i n  e q u a t i o n s  ( 5 )  and  ( 6 )  on 
a d d i t i o n a l  CMA/CAs t h r o u g h o u t  C a n a d a .
5 . 4  H y p o t h e s i s  Two -  D e t e r m i n a n t s  o f  t h e  N a t u r a l  V a c a n c y  R a t e
The s e c o n d  h y p o t h e s i s  s t a t e d  t h a t  t h e  NVR i s  a  f u n c t i o n  o f :  
i )  t h e  mean l e v e l  o f  r e n t s ;  i i )  p o p u l a t i o n  s i z e ;  i i i )  r e n t e r  
m o b i l i t y  r a t e ;  i v )  t h e  a v e r a g e  a n n u a l  c h a n g e  i n  t o t a l  h o u s i n g  
s t o c k ;  and  v )  t h e  a v e r a g e  a n n u a l  g r o w t h  i n  p o p u l a t i o n .  The  
e s t i m a t i n g  m odel  i s  s e t  o u t  i n  e q u a t i o n  ( 8 ) .  R e s u l t s  o f  t h e  
a n a l y s i s  a r e  s u m m a r i z e d  i n  T a b l e  3 .  A d e t a i l e d  s t a t i s t i c a l  r e p o r t  
w i t h  a d d i t i o n a l  r e g r e s s i o n  r e s u l t s  and d e s c r i p t i v e  s t a t i s t i c s  i s  
p r o v i d e d  i n  A p p e n d i x  C. C a u t i o n  s h o u l d  be  u s e d  i n  i n t e r p r e t i n g  
t h e s e  r e s u l t s .  T h e  r e g r e s s i o n  a n a l y s i s  i s  w eak  d u e  t o  a s m a l l  
sam p le  s i z e  -  t e n  o b s e r v a t i o n s  f o r  eac h  o f  t h e  f i v e  r e g r e s s o r s .
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Th e  r e g r e s s i o n  h a s  an  R o f  0 . 8 1 ,  i n d i c a t i n g  a s t r o n g  and  
d i r e c t  r e l a t i o n s h i p  b e t w e e n  t h e  n a t u r a l  v a c a n c y  r a t e  an d  t h e  
i n d e p e n d e n t  v a r i a b l e s .  A l m o s t  6 6  p e r c e n t  o f  t h e  v a r i a t i o n  i n  t h e  
n a t u r a l  v a c a n c y  r a t e  c a n  be  e x p l a i n e d  b y  t h e  i n d e p e n d e n t  
v a r i a b l e s .  T h e  D u r b i n - W a t s o n  v a l u e  i s  l o w  a t  1 . 0 4 ,  i n d i c a t i n g  
t h e r e  i s  some p o s i t i v e  a u t o c o r r e l a t i o n .  A d d i t i o n a l l y ,  t h e  
c o r r e l a t i o n  m a t r i x  i n  A p p e n d i x  C, r e v e a l s  some c o r r e l a t i o n  
b e t w e e n  s e v e r a l  i n d e p e n d e n t  v a r i a b l e s .  T h e  r e a d e r  s h o u l d  b e  a w a r e  
t h a t  t h i s  may a f f e c t  t h e  p r e c i s i o n  o f  t h e  r e s u l t s .  Due t o  t i m e  
c o n s t r a i n t s  no c o r r e c t i o n  f o r  a u t o c o r r e l a t i o n  was p e r f o r m e d .
The  s i g n s  on mean r e n t s ,  Rm, p o p u l a t i o n  s i z e ,  PS, a v e r a g e  
a n n u a l  g r o w t h  i n  p o p u l a t i o n ,  cPOP, a n d  t h e  m o b i l i t y  r a t e ,  MOB, 
a r e  n e g a t i v e ,  s u g g e s t i n g  t h a t  h i g h e r  r e n t s ,  l a r g e r  p o p u l a t i o n s ,  
h i g h e r  p o p u l a t i o n  g r o w t h  and  h i g h e r  m o b i l i t y  r a t e s  a r e  a s s o c i a t e d  
w i t h  l o w e r  NVRs.  A v e r a g e  a n n u a l  c h a n g e  i n  h o u s i n g  s t o c k  h a s  a 
p o s i t i v e  s i g n  i n d i c a t i n g  t h a t  s m a l l e r  c h a n g e s  i n  h o u s i n g  s t o c k  
a r e  r e l a t e d  w i t h  l o w e r  NVRs. H o w e v e r ,  non e  o f  t h e  v a r i a b l e s  a r e  
s i g n i f i c a n t  a t  t h e  95  p e r c e n t  l e v e l  o r  h i g h e r .
TABLE 3
HYPOTHESIS TWO REGRESSION SUMMARY
Variable b t(4) Sig.
Constant 12.5309 1.140 68.2%
RNT -0.0093 -0.533 37.8%
PS 0 .0 0 0 0 -1.317 74.2%
cSH 0.0021 1.746 84.4%
cPOP -0.0007 -1.465 78.3%
MOB -46.7137 -0.874 56.9%
R = 0.809; R2= 0.655; Adjusted R2= 0.225




Natural Vacancy Rate 
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5 . 5  D i s c u s s i o n
T h e r e  seems t o  b e  a  f u n c t i o n a l  r e l a t i o n s h i p  b e t w e e n  t h e  
p e r c e n t  c h a n g e  i n  r e n t  a n d  t h e  o b s e r v e d  v a c a n c y  r a t e .  T h e  p o o l e d  
d a t a  r e g r e s s i o n  e x p l a i n e d  35  p e r c e n t  o f  t h e  v a r i a t i o n  i n  t h e  
p e r c e n t  c h a n g e  o f  r e n t .  The  v a c a n c y  r a t e  was f o u n d  t o  be  
s i g n i f i c a n t  a t  a p - l e v e l  o f  0 . 0 5 .  H o w e v e r ,  n o n e  o f  t h e  dummy 
v a r i a b l e  r e g r e s s i o n  c o e f f i c i e n t s  w e r e  s i g n i f i c a n t  a t  t h e  95  
p e r c e n t  1 e v e l .
T h e  f u n c t i o n  b e t w e e n  t h e  c o m p o n e n t s  ( o r  d e t e r m i n a n t s )  o f  t h e  
n a t u r a l  v a c a n c y  r a t e  a n d  t h e  l e v e l  o f  t h e  n a t u r a l  v a c a n c y  r a t e  i s  
u n c e r t a i n .  T h o ugh  t h e  R v a l u e  i n d i c a t e d  a s t r o n g  and d i r e c t  
r e l a t i o n s h i p ,  t h e r e  was a v a s t  d i f f e r e n c e  b e t w e e n  t h e  v a l u e s  o f  
R2 a n d  t h e  a d j u s t e d  R2 . A d d i t i o n a l l y ,  n o n e  o f  t h e  v a r i a b l e s  w e r e  
s i g n i f i c a n t  a t  t h e  9 5  p e r c e n t  l e v e l  a n d  t h e r e  a p p e a r e d  t o  be  some  
p o s i t i v e  a u t o c o r r e l a t i o n .  C a u t i o n  s h o u l d  be  u s e d  i n  i n t e r p r e t i n g  
t h e s e  v a l u e s  s i n c e  t h e  s a m p l e  s i z e  ( N = 1 0 )  was s m a l l .
A t  f i r s t  g l a n c e ,  i t  a p p e a r s  t h a t  t h e  l a r g e r  t h e  p o p u l a t i o n ,  
t h e  s t r o n g e r  and m o re  s e n s i t i v e  t h e  r e l a t i o n s h i p  b e t w e e n  p e r c e n t  
c h a n g e  i n  r e n t  an d  t h e  v a c a n c y  r a t e  i s .  T h i s  h o l d s  t r u e  f o r  f o u r  
o f  t h e  f i v e  l a r g e s t  a r e a s  i n  t h e  s a m p l e .  H o w e v e r ,  t h e r e  i s  a  w e a k  
and  i n s i g n i f i c a n t  r e l a t i o n s h i p  f o r  K i t c h e n e r ,  t h e  t h i r d  l a r g e s t  
a r e a  i n  t e r m s  o f  p o p u l a t i o n  i n  t h e  s t u d y .
A p l a u s i b l e  e x p l a n a t i o n  may be t h e  e x t e n s i v e  c o - o p e r a t i v e  
( c o - o p )  e d u c a t i o n  p r o g r a m s  o f f e r e d  by  t h e  U n i v e r s i t y  o f  W a t e r l o o  
( U W ) .  O f  t h e  a l m o s t  2 4 , 0 0 0  s t u d e n t s  e n r o l e d  a t  UW, a b o u t  9 , 0 0 0  o r  
3 8  p e r c e n t  a r e  c o - o p  s t u d e n t s  ( U n i v e r s i t y  o f  W a t e r l o o ,  1 9 9 8 ) .  I t  
i s  t y p i c a l  f o r  a c o - o p  s t u d e n t  t o  a l t e r n a t e  b e t w e e n  a t e r m  o f  
s c h o o l  and a t e r m  o f  w o r k ,  u s u a l l y  f o r  f i v e  y e a r s .  S i n c e  i t  i s  
common f o r  t h e  w o r k  t e r m  t o  be d o n e  o u t s i d e  t h e  K i t c h e n e r  CMA,
2 4
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some s t u d e n t s  w i l l  s e e k  a f o u r  m onth  l e a s e  i n s t e a d  o f  t h e  common 
1 2 - m o n t h  l e a s e .
To t h e  l a n d l o r d ,  t h e  i m p l i c a t i o n s  o f  c o - o p e r a t i v e  e d u c a t i o n  
a r e  a d d i t i o n a l  c o s t s  i n  r e g a r d s  t o  a d v e r t i s i n g  t h e  u n i t ,  c r e d i t  
and b a c k g r o u n d  c h e c k s ,  an d  r e p a i r i n g / c l e a n i n g  t h e  u n i t  e v e r y  f o u r  
m o n t h s .  To  t h a t  e n d ,  t h e  l a n d l o r d  may c h a r g e  a l o w e r  r e n t  
( e i t h e r  a r e d u c t i o n  i n  t h e  a c t u a l  r e n t  p a i d  o r  a o n e - t i m e  r e b a t e )  
f o r  l o n g e r - t e r m  l e a s e s  i n  o r d e r  t o  r e d u c e  t h e  c o s t s  m e n t i o n e d  
a b o v e ,  e v e n  i f  t h e  p r i c e - a d j u s t m e n t  m e c h a n is m  i n  e q u a t i o n s  ( 6 )  
and ( 7 )  s u g g e s t s  a r e n t  i n c r e a s e .  T h a t  i s ,  t h e  l a n d l o r d ,  i n  
s e t t i n g  t h e  r e n t ,  i s  m ore  s e n s i t i v e  t o  r e d u c i n g  c o s t s  t h a n  t o  t h e  
v a c a n c y  r a t e .
T h e  p o o r  r e s u l t s  o f  t h e  i n d i v i d u a l  a n d  p o o l e d  d a t a  f o r  
s e v e r a l  o f  t h e  s t u d y  a r e a s  may be  due t o  v a r i o u s  f a c t o r s .
B e s i d e s  t h e  e x p l a n a t i o n  d i s c u s s e d  a b o v e  f o r  t h e  K i t c h e n e r  CMA, 
a n o t h e r  p o s s i b i l i t y  i s  t h e  s i z e  o f  t h e  p r i v a t e  r e n t a l  a p a r t m e n t  
m a r k e t .  T h e  d i v e r s i t y  and  q u a l i t y  o f  r e n t a l  u n i t s  may be l i m i t e d  
i n  a r e a s  w i t h  s m a l l e r  p o p u l a t i o n s .  I t  i s  p o s s i b l e  t h a t  a t e n a n t  
may f i n d  a u n i t  t h a t  s u i t s  t h e i r  n e e d s  ( n u m b e r  o f  room s,  
l o c a t i o n ,  s i z e ,  and so o n ) .  S i n c e  t h e  m a r k e t  i s  n o t  as  d i v e r s e ,  
t h e  t e n a n t  may h a v e  t o  p a y  a p re m iu m  f o r  t h a t  u n i t .  L a n d l o r d s ,  
b e i n g  a w a r e  t h a t  c h o i c e  i s  l i m i t e d ,  a r e  n o t  n e c e s s a r i l y  
r e s p o n s i v e  t o  c h a n g e s  i n  t h e  v a c a n c y  r a t e .  T h i s  p a r t l y  e x p l a i n s  
t h e  l o w  r e g r e s s i o n  c o e f f i c i e n t  v a l u e s  f o r  t h e  a r e a s  w i t h  t h e  
s m a l l e s t  p o p u l a t i o n .
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CHAPTER S IX  
CONCLUSION
6 . 1  L i m i t a t i o n s
One o f  t h e  most  o b v i o u s  w e a k n e s s e s  w i t h  t h i s  r e s e a r c h  was  
i t s  r e l i a n c e  on a v e r y  s m a l l  s a m p l e  s i z e  du e  t o  t i m e ,  b u d g e t  and  
e x t e r n a l  c o n s t r a i n t s .  CMHC o n l y  b eg an  p r o v i d i n g  r e n t a l  a p a r t m e n t  
m a r k e t  d a t a  i n  1 9 8 8 .  I n i t i a l l y ,  d a t a  was c o l l e c t e d  
s e m i - a n n u a l l y  e a c h  y e a r  f o r  u n i t s  i n  b u i l d i n g s  w i t h  s i x  o r  more  
u n i t s .  I n  1 9 9 1 ,  t h e  s u r v e y  was e x p a n d e d  t o  i n c l u d e  b u i l d i n g s  w i t h  
t h r e e  o r  m o re  u n i t s .  H o w e v e r ,  t h i s  d a t a  i s  n o t  n e c e s s a r i l y  
a v a i l a b l e  f o r  a l l  C A s . S t a r t i n g  i n  1 9 9 6 ,  d a t a  was c o l l e c t e d  
a n n u a l l y  e a c h  O c t o b e r .  Th e  m odel  s h o u l d  h a v e  i n c l u d e d  a d d i t i o n a l  
v a r i a b l e s  f o r  u n i t s  i n  b u i l d i n g s  w i t h  t h r e e  o r  m ore  u n i t s .
A n o t h e r  p r o b l e m  was a c h a n g e  i n  t h e  b o u n d a r y  o f  a CMA/CA. A 
few  o f  t h e  s t u d y  a r e a s  had o n e  o r  more CMA/CA b o u n d a r y  c h a n g e s  
o v e r  t h e  s t u d y  p e r i o d .  S t a t i s t i c s  C a nada  r e a d i l y  r e p o r t s  t h e  
t o t a l  p o p u l a t i o n  f i g u r e  f o r  b o t h  t h e  c u r r e n t  and  p r e v i o u s  c e n s u s  
in  t h e  C e n s u s  o f  Canada  p u b l i c a t i o n s .  I f  t h e  b o u n d a r y  was c h a n g ed  
f o r  t h e  c u r r e n t  c e n s u s ,  t h e  p r e v i o u s  c e n s u s  t o t a l  p o p u l a t i o n  i s  
a d j u s t e d  t o  r e f l e c t  t h e  new b o u n d a r y .  H o w e v e r ,  a d j u s t e d  d a t a  i s  
n o t  r e a d i l y  a v a i l a b l e  f o r  p r i o r  c e n s u s e s  -  t h i s  a l s o  a p p l i e s  t o  
mover and  d w e l l i n g  d a t a .  P r e c i s i o n  o f  t h e  r e s u l t s  may be r e d u c e d  
t h r o u g h  o v e r s t a t e d  p o p u l a t i o n  and  d w e l l i n g  g r o w t h  r a t e s .
One a s p e c t  n o t  d i s c u s s e d  i n  t h i s  s t u d y  i s  t h e  i m p a c t  o f  r e n t  
c o n t r o l  on c h a n g e s  i n  r e n t  an d  v a c a n c y  r a t e s .  T h e  g e n e r a l  
e f f e c t s  o f  r e n t  c o n t r o l  a r e  w e l l - k n o w n  and u n i v e r s a l .  T h e r e  i s  a 
v a s t  am o u n t  o f  l i t e r a t u r e  on t h e  t o p i c .  I n  t h e  b e g i n n i n g ,  r e n t  
c o n t r o l  was t o  be  a t e m p o r a r y  m e a s u r e  i n  r e s p o n s e  t o  s h a r p  
i n c r e a s e s  i n  r e n t .  O v e r  t i m e ,  t h e  n a t u r e  o f  r e n t  c o n t r o l  ( f r o m  a
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p o l i t i c a l  p o i n t  o f  v i e w )  h a s  f o c u s e d  on p r o t e c t i n g  l o w - i n c o m e  
h o u s e h o l d s  f r o m  " u n r e a s o n a b l e  r e n t  i n c r e a s e s "  and  a s  a 
" s u b s t i t u t e  f o r  p u b l i c  h o u s i n g "  (H o  1 9 9 2 ,  p p .  1 1 8 3 - 1 1 8 4 ) .
D u r i n g  t h e  s t u d y  p e r i o d ,  a l l  r e n t a l  u n i t s  w e r e  s u b j e c t  t o  
b o t h  r e n t  c o n t r o l  and  1a n d l o r d - t e n a n t  l e g i s l a t i o n .  A n n u a l  r e n t  
i n c r e a s e s  a r e  c a p p e d  a t  a p e r c e n t a g e  l e v e l  as  d e t e r m i n e d  by  t h e  
g o v e r n m e n t .  I n  t e r m s  o f  t h e  m o d e l ,  t h i s  has t h e  e f f e c t  o f  c a p p i n g  
i n c r e a s e s  i n  r e n t  a s  d e t e r m i n e d  by  t h e  p r i c e - a d j u s t m e n t  
m e c h a n is m .  R e n t  c o n t r o l  i n  e f f e c t  " b r e a k s "  t h i s  m e c h a n is m .  T h u s ,  
i t  i s  p o s s i b l e  t h a t  t h e  NVR i s  u n d e r s t a t e d  f o r  a l l  a r e a s .  T h i s  
may e x p l a i n  why t h e r e  i s  l i t t l e  v a r i a t i o n  i n  t h e  NVR b e t w e e n  
a r e a s  and why t h e  NVR r a t e s  a p p e a r  t o  be  lo w  c o m p a r e d  t o  t h e  
f i n d i n g s  o f  o t h e r  a u t h o r s .
6 . 2  F u t u r e  R e s e a r c h
S e v e r a l  d i r e c t i o n s  o f  f u t u r e  r e s e a r c h  i n t o  t h e  n a t u r a l  
v a c a n c y  r a t e  a r e  p o s s i b l e .  One p o s s i b i l i t y  i s  t o  e x p a n d  t h e  a r e a  
o f  s t u d y  t o  i n c l u d e  a l l  CMA/CAs i n  C a n a d a ,  d a t a  p e r m i t t i n g .  
B e s i d e s  i n c r e a s i n g  t h e  s a m p l e  s i z e ,  t h i s  w o u ld  p e r m i t  r e s e a r c h e r s  
t o  c o m p a re  and  a n a l y s e  t h e  e f f e c t  o f  d i f f e r e n t  m u n i c i p a l  and  
p r o v i n c i a l  r e g u l a t i o n s  on t h e  r e n t a l  a p a r t m e n t  m a r k e t .
An e x t e n s i o n  o f  t h e  a b o v e  d i r e c t i o n  i s  t h e  a c c o m m o d a t io n  o f  
r e n t  c o n t r o l  i n  t h e  NVR m o d e l .  D e n t o n  e t  a l  ( 1 9 9 4 ) ,  i n  a  b r o a d  
s t u d y  i n t o  t h e  e f f e c t  o f  r e n t  c o n t r o l  on t h e  r e n t a l  h o u s i n g  
m a r k e t ,  h y p o t h e s i z e d  t h a t  " r e n t  r e g u l a t i o n s  a r e  a s s o c i a t e d  w i t h  
l o w e r  v a c a n c y  r a t e s ,  o t h e r  t h i n g s  [ b e i n g ]  e q u a l . "  ( p . 3 ) .  Though  
" s c e p t i c a l "  o f  t h e  r e s u l t s  f r o m  t e s t i n g  t h i s  h y p o t h e s i s ,  D e n to n  
e t  a l  p r o v i d e d  a  t h e o r e t i c a l  a n d  m e t h o d o l o g i c a l  s t a r t i n g  p o i n t  
f o r  t h e  i n c l u s i o n  o f  r e n t  c o n t r o l  i n  NVR m ode l .
2 7
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
M ore  a t t e n t i o n  c o u l d  be  f o c u s e d  on t h e  d u r a t i o n  o f  t h e  
v a c a n c y  o f  a u n i t  r a t h e r  t h a n  t h e  v a c a n c y  r a t e .  T h i s  w o u l d  
i n t r o d u c e  a m o re  d y n a m ic  a p p r o a c h  t o  m a r k e t  b e h a v i o u r .  Read  
( 1 9 8 8 )  a t t e m p t e d  t o  f o r m u l a t e  a m odel  t h a t  e x p l a i n s  v a c a n c y  
d u r a t i o n s  i n  r e l a t i o n  t o  a d v e r t i s i n g  an d  t h e  NVR. H o w e v e r ,  h i s  
p a p e r  o n l y  p r e s e n t e d  t h e  t h e o r e t i c a l  f r a m e w o r k  t o  p e r m i t  
e m p i r i c a l  t e s t i n g .
6 . 3  Summary
The  i n t e n t  o f  t h i s  r e s e a r c h  was t o  t e s t  t h e  NVR a s  a  m a r k e t  
i n d i c a t o r  and t o  e v a l u a t e  t h e  d e t e r m i n a n t s  o f  t h e  NVR.  T h e  s t u d y  
c o m p l e m e n t e d  p r e v i o u s  w o r k  on t h e  NVR by S m i t h  ( 1 9 7 4 ) ,  Rosen and  
S m i t h  ( 1 9 8 3 ) ,  G a b r i e l  and N o t h a f t  ( 1 9 8 8 )  and o t h e r s ,  an d  r e l i e d  
on t h e  e m p i r i c a l  f r a m e w o r k  l a i d  o u t  by  t h e s e  a u t h o r s .  Due t o  t h e  
l i m i t a t i o n s  d i s c u s s e d  p r e v i o u s l y ,  t h e  p r e c i s i o n  o f  t h e  r e s u l t s  
h a s  l i k e l y  b e e n  r e d u c e d .  T h e r e f o r e ,  c a u t i o n  s h o u l d  b e  u s e d  when  
i n t e r p r e t i n g  t h e  r e s u l t s .
T h i s  p a p e r  s u g g e s t e d  t h a t  t h e  NVR i s  p r e f e r a b l e  t o  t h e  
b a l a n c e d  m a r k e t  v a c a n c y  r a t e  as  a  m a r k e t  i n d i c a t o r  b e c a u s e  i t  
c o n s i d e r s  v a r i o u s  s o c i o - e c o n o m i c  v a r i a b l e s  an d  g o v e r n m e n t  
r e g u l a t i o n s .  B a s e d  on t h e s e  c o n s i d e r a t i o n s ,  t h e  NVR may be  u s e f u l  
i n  e v a l u a t i n g ,  m o d i f y i n g  o r  d e v e l o p i n g  p o l i c y .  T h e r e f o r e ,  t h e  NVR 
c o u l d  be u s e d  i n  c o n j u n c t i o n  w i t h  t h e  o b s e r v e d  v a c a n c y  r a t e ,  t o  
d e t e r m i n e  i f  a  c e r t a i n  p o l i c y  o r  g r o u p  o f  p o l i c i e s  h a v e  s a t i s f i e d  
a n y  g o a l s  o r  c r i t e r i a .  I n  t e r m s  o f  u r b a n  p l a n n i n g ,  t h e  NVR, when 
a p p l i e d  t o  e i t h e r  s p e c i f i c  a r e a s  o f  a m u n i c i p a l i t y  o r  t o  s p e c i f i c  
d w e l l i n g  t y p e s  c o u l d  be u s e f u l  i n  e n c o u r a g i n g  a n d / o r  p r o t e c t i n g  
t h o s e  d e v e l o p m e n t s  t h a t  h e l p  t o  b a l a n c e  t h e  m a r k e t .
2 8
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BARRIE CA STATISTICAL REPORT
Multiple Regression Results
Std. Error Std. Error 
BETA of Beta b ofb t (6) p-fevel
Constant
VR
0.03390 0.01573 2.15570 0.07449 
-0.05144 0.40778 -0.00114 0.00901 -0.12618 0.90371
Regression Statistics R = 0.0514; R2 = 0.0026; Adjusted R2 = — ; Durbin-Watson = 1.0546 
F(1.6) = 0.0159 p < 0.9037; Std. Error of Estimate = 0.0211
Dependent Variable PCR = Percent Change in Rent
Analysis of Variance
Sum of Mean








Valid N Mean Sum Minimum Maximum
PCR 8 0.032 0.257 0.006 0.061
VR 9 1.389 12.500 0.100 3.100
Range Variance Std. Dev Skewness Kurtosis
PCR 0.055 0.000 0.020 0.047 -0.132
VR 3.000 0.884 0.940 0.321 0.121
GUELPH CA STATISTICAL REPORT
Multiple Regression Results
Std. Error 
BETA of Beta b
Std. Error 
ofb t (6) p-level
Constant 0.05827 0.02289 2.54620 0.04371
VR -0.33038 0.38532 -0.01077 0.01256 -0.85742 0.42413
Regression Statistics R = 0.3304; R2 = 0.1092; Adjusted R2 = — ; Durtoin-Watson = 
F(1,6) = 0.7352 p < 0.4241; Std. Error of Estimate = 0.0333
1.5586
Dependent Variable PCR = Percent Change in Rent
Analysis of Variance
Sum of Mean








Valid N Mean Sum Minimum Maximum
PCR 8 0.041 0.332 0.009 0.083
VR 9 1.400 12.600 0.100 2.800
Range Variance Std. Dev Skew ness Kurtosis
PCR 0.075 0.001 0.033 0.496 -2.124
VR 2.700 1.117 1.057 0.090 -1.621
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HAMILTON CMA STATISTICAL REPORT
Multiple Regression Results
Std. Error Std. Error 
BETA of Beta b ofb t(6) p-level
Constant
VR
7.15760 1.81657 3.94017 0.00762 
-0.63217 0.31632 -1.98575 0.99361 -1.99851 0.09262
Regression Statistics R = 0.6322; R2 = 0.3996; Adjusted R2 = 0.2996; Durbin-Watson = 1.2442 
F(1.6) = 3.9940 p < 0.0926; Std. Error of Estimate = 1.7022
Dependent Variable PCR = Percent Change in Rent
Analysis of Variance
Sum of Mean








Valid N Mean Sum Minimum Maximum
PCR 8 0.037 0.299 0.013 0.065
VR 9 1.578 14.200 0.400 2.500
Range Variance Std. Dev Skewness Kurtosis
PCR 0.051 0.000 0.020 -0.099 -1.831
VR 2.100 0.562 0.750 -0.649 -0.965
KINGSTON CA STATISTICAL REPORT
Multiple Regression Results
Std. Error Std. Error 
BETA of Beta b ofb t(6 ) p-level
Constant
VR
0.06848 0.01065 6.42936 0.00067 
-0.79637 0 24691 -0.01396 0.00433 -3.22529 0.01802
Regression Statistics R = 0.7964; R2 = 0.6342; Adjusted R2 = 0.5732; Durbin-Watson = 2.0877 
F(1,6) = 10.4025 p < 0.0180; Std. Error of Estimate = 0.0146





df Squares F p-level
Regression 0.02231 1 0.02231 10.40248 0.01802
Residual 0.00129 6 0.00021
Total 0.02360
Descriptive Statistics
Valid N Mean Sum Minimum Maximum
PCR 8 0.039 0.308 0.009 0.065
VR 9 1.956 17.600 0.300 4.200
Range Variance Std. Dev Skewness Kurtosis
PCR 0.056 0.001 0.022 -0.150 -1.595
VR 3.900 1.770 1.331 0.263 -0.895
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b ofb t(6 ) p-level
Constant 4.88928 2.48467 1.96778 0.09665
VR -0.16455 0.40568 -0.32930 0.80587 -0.40862 0.69700
Regression Statistics R = 0.1645; R2 = 0.0271; Adjusted R2 = -.1351; Durbin-Watson 
F(1,6) = 0.1669 p < 0.6970; Std. Error of Estimate = 3.2334
= 0.9311 ------------
Dependent Variable PCR = Percent Change in Rent
Analysis of Variance
Sum of Mean




1.74567 1 1.74567 0.16697 0.69700 
62.72936 6 10.45489 
64.47503
Descriptive Statistics
Valid N Mean Sum Minimum Maximum
PCR 8 0.040 0.319 -0.003 0.077
VR 9 2.478 22.300 0.400 4.400
Range Variance Std. Dev Skewness Kurtosis
PCR 0.079 0.001 0.030 -0.145 -1.541
VR 4.000 2.619 1.618 0.143 -1.676
LONDON CMA STATISTICAL REPORT
Multiple Regression Results
Std. Error Std. Error 
BETA of Beta b ofb t(6 ) p-level
Constant
VR
9.69369 1.86638 5.19384 0.00203 
-0.82267 0.23209 -1.69943 0.47945 -3.54457 0.01215
Regression Statistics R = 0.8227; R2 = 0.6768; Adjusted R2 = 0.6230; Durbin-Watson = 2.0399 
F(1,6) = 12.5639 p < 0.0122; Std. Error of Estimate = 1.2194
Dependent Variable PCR = Percent Change in Rent
Analysis of Variance
Sum of Mean








Valid N Mean Sum Minimum Maximum
PCR 8 0.033 0.261 -0.003 0.061
VR 9 3.600 32.400 2.100 5.800
Range Variance Std. Dev Skewness Kurtosis
PCR 0.063 0.000 0.020 -0.480 0.223
VR 3.700 1.125 1.061 0.834 1.699
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PETERBOROUGH CA STATISTICAL REPORT
Multiple Regression Results
Std. Error Std. Error 
BETA of Beta b ofb t(6 ) p-level
Constant
VR
0.07285 0.02081 3.50107 0.01281 
-0.62796 0.31772 -0.01119 0.00566 -1.97648 0.09549
Regression Statistics R = 0.6279; R2 = 0.3943; Adjusted R2 = 0.2934; Durbin-Watson = 1.9217 
F(1.6) = 3.9065 p < 0.0955; Std. Error of Estimate = 0.0223
Dependent Variable PCR = Percent Change in Rent
Analysis of Variance
Sum of Mean








Valid N Mean Sum Minimum Maximum
PCR 8 0.035 0.278 -0.002 0.068
VR 9 3.256 29.300 1.000 5.400
Range Variance Std. Dev Skewness Kurtosis
PCR 0.071 0.001 0.027 0.101 -1.613
VR 4.400 2.135 1.461 0.168 -0.964
ST.CATHARINES-NIAGARA CMA STATISTICAL REPORT
Multiple Regression Results
Std. Error Std. Error 
BETA of Beta b ofb t(6 ) p-level
Constant
VR
9.45195 0.77081 12.26235 0.00002 
-0.95724 0.11811 -1.51472 0.18689 -0.81050 0.00019
Regression Statistics R = 0.9572; R2 = 0.9163; Adjusted R2 = 0.9024; Durbin-Watson = 1.4167 
F(1.6) = 65.6912 p < 0.0002; Std. Error of Estimate = 0.8931
Dependent Variable PCR = Percent Change in Rent
Analysis of Variance
Sum of Mean




52.40081 1 52.40081 65.69118 0.00019 
4.78610 6 0.79768 
57.18691
Descriptive Statisttics
Valid N Mean Sum Minimum Maximum
PCR 8 0.038 0.300 0.001 0.075
VR 9 3.456 31.100 0.900 5.800
Range Variance Std. Dev Skewness Kurtosis
PCR 0.074 0.001 0.029 0.085 -1.974
VR 4.900 3.703 1.924 -0.180 -1.810
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SUDBURY CMA STATISTICAL REPORT
Multiple Regression Results
Std. Error Std. Error 
BETA of Beta b ofb t(6 ) p-level
Constant
VR
0.08534 0.01894 4.50660 0.00408 
-0.74627 0.27175 -0.01513 0.00551 -2.74616 0.03346
Regression Statistics R = 0.7463; R2 = 0.5569; Adjusted R2 = 0.4831; Durbin-Watson = 1 2471 
F(1.6) = 7.5414 p < 0.0335; Std. Error of Estimate = 0.0311
Dependent Variable PCR = Percent Change in Rent
Analysis of Variance
Sum of Mean








Valid N Mean Sum Minimum Maximum
PCR 8 0.043 0.344 -0.007 0.122
VR 9 2.522 22.700 0.300 5.900
Range Variance Std. Dev Skewness Kurtosis
PCR 0.129 0.002 0.043 0.795 -0.037
VR 5.600 4.664 2.160 0.323 -1.522
WINDSOR CMA STATISTICAL REPORT
Multiple Regression Results
Std. Error Std. Error 
BETA of Beta b ofb t(6) p-level
Constant
VR
7.18787 3.56821 2.01442 0.09060 
-0.37007 0.37927 -1.53366 1.57177 -0.97575 0.36687
Regression Statistics R = 0.3701; R2 = 0.1369; Adjusted R2 = -0.0069; Durbin-Watson = 1.6835 
F(1.6) = 0.9521 p < 0.3669; Std. Error of Estimate = 3.0715
Dependent Variable PCR = Percent Change in Rent
Analysis of Variance
Sum of Mean




8.98208 1 8.98208 0.95209 0.36687 
56.60425 ' 6 ' 9.43404'
65.58633
Descriptive Statistics
Valid N Mean Sum Minimum Maximum
PCR 8 0.039 0.310 0.014 0.103
VR 9 2.011 18.100 0.800 3.000
Range Variance Std. Dev Skewness Kurtosis
PCR 0.089 0.001 0.031 1.625 2.232
VR 2.200 0.684 0.827 -0.205 -1.454
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POOLED DATA STATISTICAL REPORT
Multiple Regression Results
Std. Error Std. Error
BETA of Beta b ofb t (69) p-level
Constant 0.06538 0.00938 6.96570 0.00000
VR -0.68924 0.11692 -0.01233 0.00209 -5.89478 0.00000
Barrie CA -0.16036 0.13149 -0.01426 0.01170 -1.21961 0.22673
Guelph CA -0.05244 0.13142 -0.00467 0.01169 -0.39904 0.69109
Hamilton CMA -0.07630 0.13107 -0.00679 0.01166 -0.58214 0.56237
Kingston CA -0.00459 0.13066 -0.00041 0.01162 -0.03513 0.97208
Kitchener CMA 0.09282 0.13136 0.00826 0.01168 0.70657 0.48221
London CMA 0.15623 0.13614 0.01390 0.01211 1.14761 0.25509
Peterborough CA 0.12762 0.13387 0.01135 0.01191 0.95331 0.34376
St.Catharines CMA 0.20850 0.13597 0.01855 0.01209 1.53338 0.12976
Sudbury CMA 0.13622 0.13152 0.01212 0.01170 1.03573 0.30395
Regression Statistics R = 0.5878; R2 = 0.3455; Adjusted R2 = 0.2507 Durbin-Watson = 1.7130
F(10,69) = 3.6431 p < 0.0006; Std. Error of Estimate = 0.0232
Dependent Variable PCR = Percent Change in Rent
Analysis of Variance
Sum of Mean










Barrie CA -0.23 -0.07
Guelph CA -0.22 0.05
Hamilton CMA -0.19 0.00
Kingston CA -0.09 -0.01
Kitchener CMA 0.04 0.03
London CMA 0.27 -0.06
Peterborough CA 0.19 -0.03
St.Catharines CMA 0.27 0.00
Sudbury CMA 0.05 0.07
PCR -0.49 1.00
Please note: Correlation between all 
dummy variables was -0.11.
Descriptive Statistics
Valid N Mean Sum Minimum Maximum
PCR 80 0.03759 3.00680 -0.00694 0.12180
VR 80 2.56250 205.00000 0.10000 5.90000
Range Variance Std. Dev Skewness Kurtosis
PCR 0.12873 0.00721 0.02685 0.59215 -0.02642
VR 5.80000 2.25250 1.50083 0.44663 -0.53436
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NATURAL VACANCY RATE STATISTICAL REPORT
Multiple Regression Results
Std. Error Std. Error
BETA of Beta b ofb t (4) p-level
Constant 12.5309 10.9920 1.1400 0.3179
RNT -0.3376 0.6336 -0.0093 0.0174 -0.5327 0.6224
PS -1.3050 0.9907 0.0000 0.0000 -1.3173 0.2581
cSH 2.9470 1.6874 0.0021 0.0012 1.7465 0.1557
cPOP -1.9340 1.3198 -0.0007 0.0005 -1.4654 0.2167
MOB -0.3813 0.4363 -46.7137 53.4511 -0.8740 0.4315
Regression Statistics R = 0.8096; R2 = 0.6554; Adjusted R2 = 0.2248 Durbin-Watson = 1.0396
F(5,4) = 1.5221 p < 0.3525: Std. Error of Estimate = 0.7714
Dependent Variable NVR = Natural Vacancy Rate
Analysis of Variance
Sum of Mean








Variable RNT PS cSH cPOP MOB NVR
RNT 1.00 -0.66 -0 54 -0.27 -0.19 -0.49
PS -0.66 1.00 0.89 0.74 -0.07 0.15
cSH -0.54 0.89 1.00 0.93 0.20 0.10
cPOP -0.27 0.74 0.93 1.00 0.27 -0.17
MOB -0.19 -0.07 0.20 0.27 1.00 -0.16
NVR -0.49 0.15 0.10 -0.17 -0.16 1.00
Descriptive Statistics
Valid N Mean Sum Minimum Maximum
RNT 10 5.580 55.803 4.145 6.806
PS 10 545.600 5456.000 511.000 612.000
cSH 10 268521.900 2685219.000 100193.000 624360.000
cPOP 10 2036.800 20368.000 708.000 3997.000
MOB 10 3636.500 36365.000 1161.000 7175.000
NVR 10 0.034 0.344 0.024 0.045
Range Variance Std. Dev Skewness Kurtosis
RNT 2.661 0.770 0.876 -0.194 -1.281
PS 101.000 1019.820 31.935 1.044 0.511
cSH 524167.000 3.0249E+10 173921.976 0.903 0.193
cPOP 3289.000 1.5771E+06 1255.805 0.586 -1.512
MOB 6014.000 5.1488E+06 2269.090 0.546 -1.460
NVR 0.020 0.000 0.007 0.137 -1.436
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